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Company Overview 

Siemens Components, Inc., 
Optoelectronics Division is 
headquartered in Cupertino, 
California—in the heart of Silicon 
Valley. A world leader in Light 
Emitting Diode (LED) technology, 
sophisticated CMOS IC design, 
optics, and packaging, our product 
line includes: 


= Programmable Display™ devices 
® Intelligent Display® devices 
=# Numeric Displays 
= Bar Graphs 
= LED Lamps, Light Bars 
= Optocouplers 
® Infrared Emitting Diodes 
& Photodetectors 
= Custom Products 


Our materials technology includes; 
visible and IR LEDs (GaAsP, GaP 
or combinations of these GaAlAs, 
Silicon Carbide) and photo- 
detectors. Assembly of final 
products is done offshore in 
Malaysia. These manufacturing 
facilities are show cases of 
automation and efficiency, featuring 
the latest automated assembly and 
test equipment, resulting in high 
yields and high quality products. 


History 

Siemens Optoelectronics Division 
was founded in 1969 as Litronix to 
manufacture LED lamps, numeric 
displays, and optocouplers for the 
OEM market, as well as calculators 
and watches for the consumer 
market. In 1977 Siemens acquired 
Litronix and refocused priorities 
toward the basic business of 
producing and marketing LED 
materials and components. 


As a division of Siemens 
Components, Inc., the Opto- 
electronics Division is part of the 
Siemens U.S.A. organization which 
has sales of $1.9 billion and over 
18,000 employees. Siemens U.S.A. 
includes Siemens Capital Corp., 
Information Systems, Communi- 
cation Systems, Medical Systems, 
Siemens Energy & Automation, 
and Corporate Research & 
Development. There are also a 
number of Siemens-owned 
companies that operate under their 
own names. Additionally, Siemens 
U.S.A. is a member of the world- 
wide Siemens organization which 
has sales of $24 billion, 348,000 
employees, and 190 production 
facilities in 35 countries. 


Technology Strengths 


Our strengths lie in the following 
areas: 


® Continual process development/ 
improvement in LED material 

= |n-house design of complex 
CMOS integrated circuits using 
the latest CAD/CAM and CAE 
equipment 

®™ Sophisticated optics and 
packaging capabilities 

® State-of-the-art system know- 
how for complex IC/LED hybrids 

® Leading supplier of custom 
products 

® A history of innovation: Siemens 
invented Intelligent Display 
devices in 1977 and Program- 
mable Display devices in 1984. 
Both these lines of products 
feature built-in CMOS IC control 
circuits for easy interface with 
microprocessors. Because of the 
success of our Intelligent Display 
devices, they have been second- 
sourced by our competitors. 


® INTELLIGENT MIDI AV ic a ranictarad tranamark af Ciamanc 


Quality and Reliability 

Every aspect of day-to-day 
production is closely monitored 
and verified to ensure that all 
materials, processes, manufac- 
turing, and testing meet precise 
engineering standards. Rigorous 
quality control checks are built into 
each stage of production. The 
finished product undergoes 
thorough electrical, optical, 
dimensional, and visual inspections 
resulting in products of superior 
quality. Our overall product quality 
is 100 PPM. Our worldwide quality 
system including, PPM and SQC 
programs, and our flexible 
manufacturing capabilities, allows 
us to produce the highest quality 
products with on time deliveries at 
competitive prices. 


Product Applications 

Siemens optoelectronic products 
are used in a broad range of 
electronic/commercial/industrial 
market segments, such as: test 
instrumentation, medical 
equipment, computers and 
computer peripherals, tele- 
communications, process/industrial 
controls, terminals and power 
supplies. 


Conclusion 

Siemens is strategically positioned 
to concentrate efforts on innovative 
products and systems offering 
value-added and cost-effective 
features to our customers. All our 
resources and capabilities in the 
production of LED materials (visible 
and infrared), R&D engineering, IC 
design, optics/packaging, 
automated assembly, strong focus 
on reliability, etc., keep Siemens at 
the leading edge of opto 
technology. 
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DESCRIPTION PAGE 
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ... 6-8 
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Optocoupler, 8 Pin Sngl, 300% CTR, 

6000V, Low Input Current................. 6-13 
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6O000V, Low Input Current..............0.. 6-13 
Clip & Collar, 11%, Black ................. 5-71 
Clip & Collar, 71%, Clear .........0..0.... 5-71 
Clip & Collar T1, Clear... 0.0.00... 0.0004. 5-71 
Clip & Collar T1, Black .............000... 5-71 
Mount, Right Angle, 1134, Black............ 5-71 
Reflector, T1134, Polished................., 5-71 
Photoxtr, TO-18, Plastic, 55 Deg, 250uA ...... 9-3 
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Photodiode, Plastic w/Filter, PIN, 60 Deg..... 8-4 
Photodiode, Plastic w/Filter, SMD 8-6 
Photodiode, TO-5, Hermetic, 60 Deg ........ 8-8 
Photodiode, Clear Plastic, 60 Deg .......... 8-10 
Photodiode, Clear Plastic, 60Deg.......... 8-12 
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Photoxtr, TO-18, 20 Deg, 63MA ............ 9-9 
Photodiode, Plastic, Differential, 60 Deg ..... 8-20 
Photodiode, TO-5, 50 Deg ................ 8-22 
Photodiode, PIN, TO-5,50 Deg ............ 8-24 
Photodiode, TO-18, 75 Deg ............... 8-26 
Photodiode, PIN, TO-18,30Deg ........... 8-28 
Photodiode, PIN, TO-18,30Deg ........... 8-30 
Photovoltaic, .18”x 18”, 135nA/LX.......... 10-2 
Photoxtr, 10 Element Array, Plastic.......... 9-14 
Photoxtr, Mini, 18 Deg, 1.0mMA ............. 9-11 
Photoxtr, Mini, 18 Deg, 1.6mMA ............. 9-14 
Photoxtr, Mini, 18 Deg, 2.5mA ............. 9-11 
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DESCRIPTION 


Photodiode, Plastic, 60 Deg............... 
Photodiode, Plastic, 60 Deg............... 
Photodiode, Plastic, 60 Deg............... 
Photodiode, Plastic, 60 Deg............... 


Photovoltaic, .08” x 15", 47nA/LX 
Photovoltaic, 08” x .15”, 56nA/LX 


Photoxtr, TO-18, 8 Deg, 2.0mA 
Photoxtr, TO-18, 8 Deg, 3.2mA 
Photoxtr, TO-18, 8 Deg, 5.0mA 


Photovoltaic, 650nA/LX 
Photovoltaic, 250nA/LX 


Optocoupler, 6 Pin Sngl, 40% CTR, 4400V ... 
Optocoupler, 6 Pin Sngl, 63% CTR, 4400V ... 
Optocoupler, 6 Pin Sngl, 100% CTR, 4400V .. 
Optocoupler, 6 Pin Sngl, 160% CTR, 4400V .. 


Optocoupler, 6 Pin Sng!, 40% CTR, 5300V ... 
Optocoupler, 6 Pin Sngi, 63% CTR, 5300V ... 
Optocoupler, 6 Pin Sngi, 100% CTR, 5300V .. 


Display, 11”, Red CC MPX, 3 Digit.......... 
Display, .11”, Red CC MPX, 4 Digit.......... 
Display, .15”, Red CC MPxX, 3 Digit 
Display, 15”, Red CC MPX, 2 Digit 


Int. Display, 4 Char, 112”, Red 
Int. Display, 4 Char, .160”,Red............. 
Int. Display, 4 Char, .160”,Red............. 
Int. Display, 8 Char, 112”, Red 


Int. Display, 4 Char, 160”, Red, 300 nS 
Int. Display, 4 Char, .225”, Red, 500nS 


43", HER, CA, DP Left............ 
.43", HER, CA, DP Right............ 
43", HER, CC, DP Right........... 
43”, HER, Univ. +1 Overflow....... 


43", Yellow, CA, DP Left 
43”, Yellow, CA, DP Right.......... 
43”, Yellow, CC, DP Right.......... 
43”, Yellow, Univ. +1 Overflow ...... 


.43”, Green, CA, DP Left........... 
43”, Green, CA, DP Right 
43”, Green, CC, DP Right 
43”, Green, Univ. +1 Overflow...... 


Display, .43”, Red, CA, DP Left 

Display, .43”, Red, CA, DP Right 
Display, .43”, Red, Univ. +1 Overflow 
Display, .43”, Red, CC, DP Right 


Int. Display, Sngl, .43”, Grn, 5x7 Dot Matrix .. 


Display, 69”, Green, 5x7 Dot Matrix........ 
Display, 69", Green, 5x7 Dot Matrix ........ 


Int. Display, Sngl, .68”, Grn, 5x7 Dot Matrix .. 
Int. Display, Sng}, .43”, HER, 
5x7 Dot Matrix... 00.0.0... 0.000 cee eee 
Int. Display, Sngl, 68”, HER, 
5x7 DOUCMatIhIK 220c5 peed oe wae 


Display, 69”, Red 5x7 Dot Matrix 
Com. Row Cath 
Display, 69”, Red 5x7 Dot Matrix 

Com. Row Anode.............. 0.000 c ee 


Display, 
Display, 
Display, 
Display, 


Display, 
Display, 
Display, 
Display, 


Display, 
Display, 
Display, 
Display, 
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PART 

NUMBER DESCRIPTION PAGE 
GBG1000 Bar Graph, Green, 10 Element............. 3-11 
GBG4850 Bar Graph, Green, 10 Element............. 3-13 
GL56 Lamp. Axial, Green, 1.0 mcd @10mA....... 5-62 
GLB-2500 _—_ Light Bar, Green, .15” x .35” Emitting Area... 3-3 
GLB-2550 Light Bar, Green, .15” x.75” Emitting Area... 3-4 
GLB-2800 Light Bar, Green, .35” x.15” Emitting Areas .. 3-5 
GLB-2820 Light Bar, Green, .35” x .15” Emitting Areas .. 3-6 
GLB-2855 Light Bar, Green, .35” x.35” Emitting Area... 3-7 
GLB-2885 Light Bar, Green, .35” x .75" Emitting Area... 3-8 
H11AA1 Optocoupler, 6 Pin Sng!, 20% CTR, 7500V ... 6-23 
H11C4 Optocoupler, 6 Pin Sngl, Photo SCR, 7500V .. 6-25 
H11C5 Optocoupler, 6 Pin Sng!, Photo SC, 7500V.... 6-25 
H11C6 Optocoupler, 6 Pin Sng!, Photo SCR, 7500V .. 6-25 
HD1075G Display, .28”, Green, CA, DP Right ......... 4-9 
HD10750 Display, .28”, HER, CA, DP Right .......... 4-9 
HD1075R Display, .28", Red, CA, DP Right........... 4-9 
HD1075Y Display, .28”, Yellow, CA, DP Right.......... 4-9 
HD1077G Display, .28”, Green, CC, DP Right ......... 4-9 
HD10770 ‘Display, .28”, HER, CC, DP Right .......... 4-9 
HD1077R Display, .28", Red, CC, DP Right........... 4-9 
HD1077Y Display, .28", Yellow, CC, DP Right.......... 4-9 
HD1105G Display, 39”, Green, CA, DP Right ......... 4-12 
HD11050 Display, 39”, HER, CA, DP Right........... 4-12 
HD1105R Display, .39”, Red, CA, DP Right ........... 4-12 
HD1105Y Display, 39”, Yellow, CA, DP Right.......... 4-12 
HD1107G Display, 39”, Green, CC, DP Right ......... 4-12 
HD11070 Display, 39”, HER, CC, DP Right........... 4-12 
HD1107R Display, 39”, Red, CC, DP Right ........... 4-12 
HD1107Y Display, 39”, Yellow, CC, DP Right.......... 4-12 
HD1131G Display, 53”, Green, CA, DP Right ......... 4-15 
HD11310 Display, 53”, HER, CA, DP Right........... 4-15 
HD1131R Display, 53”, Red, CA, DP Right........... 4-15 
HD1131Y Display, 53”, Yellow, CA, DP Right.......... 4-15 
HD1132G Display, .53”, Green, CA, +1 Overflow....... 4-15 
HD11320 Display, 53”, HER, CA, +1 Overflow........ 4-15 
HD1132R Display, 53”, Red, CA, +1 Overflow ........ 4-15 
HD1132Y Display, .53”, Yellow, CA, +1 Overflow ....... 4-15 
HD1133G Display, 53”, Green, CC, DP Right ......... 4-15 
HD11330 Display, 53”, HER, CC, DP Right........... 4-15 
HD1133R Display, 53”, Red, CC, DP Right ........... 4-15 
HD1133Y Display, .53”, Yellow, CC, DP Right.......... 4-15 
HD1134G Display, .53”, Green, CC, +1 Overflow....... 4-15 
HD11340 Display, 53”, HER, CC, +1 Overflow........ 4-15 
HD1134R Display, 53”, Red, CC, +1 Overflow ........ 4-15 
HD1134Y Display, 53”, Yellow, CC, +1 Overflow....... 4-15 
IDA1414-16-1 Int. Display Asmbly, 16 Char. Buffer... ...... 2-104 
IDA1414-16-2 Int. Display Asmbly, 16 Char. w/o Buffer... ... 2-104 
IDA1416-32 Int. Display Asmbly, 32 Char .............. 2-108 
IDA2416-16 Int. Display Asmbly, 16 Char .............. 2-112 
IDA2416-32 Int. Display Asmbly, 32 Char .............. 2-112 
IDA3416-16 Int. Display Asmbly, 16 Char .............. 2-116 
IDA3416-20 Int. Display Asmbly, 20 Char .............. 2-116 
IDA3416-32 Int. Display Asmbly, 32 Char .............. 2-116 
IDA7135-16 Int. Display Asmbly, 16 Char .............. 2-120 
IDA7135-20 Int. Display Asmbly, 20 Char .............. 2-120 
IDA7137-16 Int. Display Asmbly, 16 Char .............. 2-120 
IDA7137-20 Int. Display Asmbly, 20 Char .............. 2-120 
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IL14 
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IL34 
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IL74 


IL101 
L201 
IL202 


IL203 


IL205 
IL206 
IL207 
IL214 
IL212 


IL213 


IL215 
IL216 
IL217 
L224 
1L222 


1L223 


IL250 
IL2514 


IL252 


IL256 


|L400 
IL410 
IL420 


DESCRIPTION 


Optocoupler, 6 Pin Sngl, 20% CTR, 7500V.... 
Optocoupler, 6 Pin Sngi, 100% CTR, 

7500V 
Optocoupler, 6 Pin Sngl, 50% CTR, 7500V..... 


Optocoupler, Sngl, 20% CTR, 8KV 
wilo Base Lead ... 0... eee 
Optocoupler, Sngi, 20% CTR, 8KV 
w/Base Lead 
Optocoupler, Sng!, 50% CTR, 8KV 
wlo Base Lead ..... 0.0.0.0... eee 
Optocoupler, Sngl, 50% CTR, 8KV 
w/Base Lead 


Optocoupler, 6 Pin Sngl, 100% CTR, 
7500V 
Optocoupler, 6 Pin Sngl, 200% CTR, 

T5OOV. gare chen Petes eae hee ts cas a lath t ecedl OMe acl 
Optocoupler, 6 Pin Sngl, 100% CTR, 

7500V .. 
Optocoupler, 6 Pin Sngl, 12.5% CTR, 
7500V .. 


Optocoupler, 8 Pin Sngl, Hi-Spd 100nS ...... 
Optocoupler, 6 Pin Sngl, 75% CTR, 7500V..... 
Optocoupler, 6 Pin Sngl, 125% CTR, 

7500V 
Optocoupler, 6 Pin Sngl, 225% CTR, 
7500V 


Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
A0% CTR 2500Vi5 co es thc ate hale rae 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
63% CTR, 2500V......... 20. ee eee 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
100% CTR, 2500V .... 0... ee 
Optocoupler, 8 Pin Sng!, SMD (SO-8) Pxtr, 
20% CTR, 2500V...... 0... ee ee 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
50% CTR): 2500Viea ek ba khy Sita evan 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
100% CTR, 2500V .......... 0.0.00... 00. 


Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
20% CTR, 2500V .... 0. eee 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
50% CTR, 2500V........... 00... eee 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Pxtr, 
100% CIR, 2500V sic. acter os edn ets ane aaat A 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Phdarl, 
100% CTR, 2500V............ 0.0.0.0 000- 
Optocoupler, 8 Pin Sngl, SMD (SO-8) Phdarl, 
200% CTR, 2500V . ee eee eta eae 
Optocoupler, 8 Pin Sng!, SMD (SO-8) Phdarl, 
500% CTR, 2500V......... 02.0.0. 





Optocoupler, 6 Pin Sngi, 100% CTR, 
7500V, AC 


Optocoupler, 8 Pin Sngl, SMD, (SO-8) AC input, 
20% CTR, 2500V ...... 0... ee eee 


Optocoupler, 6 Pin Sng!, Photo SCR, 7500V .. 
Optocoupler, 6 Pin Sngl, Triac, 7500V 
Optocoupler, 6 Pin Sngl, Triac, 7500V 


PAGE 
6-27 


6-30 
6-33 


6-38 
6-38 
6-38 


6-40 


6-43 
6-45 
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NUMBER 


ILCT6 
ILD1 
ILD2 


ILDS 
ILD30 


ILD31 
ILD32 
ILD55 


ILD74 


1LD610-1 
ILD610-2 
1LD610-3 
ILD610-4 


1LQ1 
ILQ2 
ILQ5 
{LQ30 
ILQ31 
ILQ32 
ILQ55 
ILQ74 


IRL6O 
IRL80A 
IRL81A 


IRL400-1 
IRL400-2 
IRL401-1 
IRL401-2 
IRL402-1 
IRL402-2 


IRLSOO 


LD242-2 
LD242-3 


LD260 
LD261-4 
LD261-5 


LD262 
LD263 
LD264 
LD265 
LD266 
LD267 
LD268 
LD269 


LD271 
LD271H 


DESCRIPTION PAGE 
Optocoupler, 8 Pin Dual, 20% CTR, 7500V ... 6-61 
Optocoupler, 8 Pin Dual, 20% CTR, 7500V ... 6-27 
Optocoupler, 8 Pin Dual, 100% CTR, 

TOQOW » csslonde Se ete anh tts Woda fcc ne tsetesh Avett 6-30 
Optocoupler, 8 Pin Dual, 50% CTR, 7500V ... 6-33 
Optocoupler, 8 Pin Dual, 100% CTR, 

LDOOV® 9h Vea cg sicilecth satiny ple ietn So be le novela cs 6-38 
Optocoupler, 8 Pin Dual, 200% CTR, 

TOO 3 fa deat gerlare Poster d ors. oleae Bees hala hare ye 6-38 
Optocoupler, 8 Pin Dual, 500% CTR, 

LBOOV" heeds NAN toncont Neng Atuttere wove ate rece 6-64 
Optocoupler, 16 Pin Dual, 100% CTR, 

FSO. oe nceie Ss ols wkend ed bite a Rees 6-38 
Optocoupler, 8 Pin Dual, 12.5% CTR, 

TBOOV sine Sain eect agteanecast ies g Ry aS 6-40 
Optocoupler, 8 Pin Dual, 40% CTR, 7500V ... 6-66 
Optocoupler, 8 Pin Dual, 63% CTR, 7500V ... 6-66 
Optocoupler, 8 Pin Dual, 100% CTR, 7500V .. 6-66 
Optocoupler, 8 Pin Dual, 160% CTR, 7500V .. 6-66 
Optocoupler, 16 Pin Quad, 20% CTR, 

LOOOV. 62-525 ei 8 Gooch Miri dae eal bale 6-27 
Optocoupler, 16 Pin Quad, 100% CTR, 

PSOOV) Sci tie e Sateen ik creed Ws hae oe ee 6-30 
Optocoupler, 16 Pin Quad, 50% CTR, 

LSOOVS arsed 0 a Bestia s ard ae tencitee watts 6-33 
Optocoupler, 16 Pin Quad, 100% CTR, 

T9OOVS seeded 3 baa wk vee th canola 6-38 
Optocoupler, 16 Pin Quad, 200% CTR, 

POOOV: oc NF soe BE ee Sees 6-38 
Optocoupler, 8 Pin Dual, 500% CTR, 

TOO Ho ses ahs Roane. HSd Ges Recetas aehaae hse a he 6-64 
Optocoupler, 16 Pin Quad, 100% CTR, 

TOOOV! Peon he Batik Monte aketaee 6-38 
Optocoupler, 16 Pin Quad, 12.5% CTR, 

TDOOV. oeSeast orig wale oon ya db onte cls Dune tees 6-40 
Emitter, IR, Axial, 4mW ...............00. 7-5 
Emitter, IR, Side Facing, GaAs ............. 7-7 
Emitter, IR, Side Facing, GaAlAs ........... 7-9 
Replaced By SFH400-2............0...... 7-23 
Replaced By SFH400-3.................., 7-23 
Replaced By SFH401-2 ...............0.. 7-25 
Replaced By SFH402-3................... 7-25 
Replaced By SFH402-2 ................... 7-27 
Replaced By SFH402-3................ ‘2. 7-27 
Emitter, IR, Plastic, Narrow Beam, 2.5Deg ... 7-11 
Emitter, IR, TO-18, 40 Deg, 40mW/SR........ 7-13 
Emitter, IR, TO-18, 40 Deg, 63mW/SR........ 7-13 
Emitter, IR, 10 Element Array .............. 7-15 
Emitter, IR, Mini, 30 Deg, 20mMW........... 7-15 
Emitter, IR, Mini, 30 Deg, 3.2mW ........... 7-15 
Emitter, IR, 2 Element Array ............... 7-15 
Emitter, IR, 3 Element Array ............... 7-15 
Emitter, IR, 4 Element Array ............... 7-15 
Emitter, IR, 5 Element Array ............... 7-15 
Emitter, IR, 6 Element Array ............... 7-15 
Emitter, IR, 7 Element Array ............... 7-15 
Emitter, IR, 8 Element Array ............... 7-15 
Emitter, 1R, 9 Element Array ............... 7-15 
Emitter, IR, 1134, 25 Deg, 10MW/SR......... 7-17 
Emitter, IR, 1134, 25 Deg, 16mMW/SR......... 7-17 


vi 


PART 
NUMBER 


LD271L 
LD271LH 
LD273 
LD274 


LD-1005 
LD-1006 
LD-1007 


LD-1103 
LD-1104 
LD-1105 
LD-1133 
LD-1134 
LD-1135 


LDB5410 


LDG-471 
LDG-472 
LDG-473 
LDG-474 


LDG-1151 
LDG-1152 
LDG-1153 


LDG-1251 
LDG-2330 


LDG-3901 
LDG-3902 
LDG-3903 


LDG-5071 
LDG-5072 


LDG-5171 
LDG-5172 


LDG-5591 
LDG-5592 


LDG-5901 
LDG-5902 
LDG-5903 


LDH-1111 
LDH-1112 
LDH-1113 


LDH-2310 


LDH-3601 
LDH-3602 
LDH-3603 


LDH-5021 
LDH-5022 
LDH-5023 
LDH-5121 
LDH-5122 
LDH-5123 


LDH-5191 
LDH-5192 
LDH-5193 


LDH-5601 
LDH-5602 


DESCRIPTION PAGE 
Emitter, IR, 1134, 25 Deg, 10mW, 1”......... 7-17 
Emitter, IR, 1134, 25 Deg, 16mW/SR......... 7-17 
Emitter, IR, Oval T13%4, 25 Deg, 25mW/SR..... 7-19 
Emitter, IR, Oval T134, 10 Deg, 30mW/SR.... . 7-21 
Lamp, Red/Grn, T1%, 2.5mcd @10mMA...... 5-7 
Lamp, Red/Grn, 7134, 4.0mcd @ 10mA...... 5-7 
Lamp, Red/Grn, T13%4,63mcd @10mA...... 5-7 
Lamp, Red/Grn, Cylin, 1.0mcd @ 20mA ..... 5-9 
Lamp, Red/Grn, Cylin, 1.6mcd @ 20mA ..... 5-9 
Lamp, Red/Grn, Cylin, 2.5mcd @ 20mA ..... 5-9 
Lamp, Red/Grn, Cylin, 1.0mcd @ 20mA ..... 5-11 
Lamp, Red/Grn, Cylin, 1.6mcd @ 20mA ..... 5-11 
Lamp, Red/Grn, Cylin, 2.5mcd @ 20mA ..... 5-11 
Lamp, Blue, T134,2.5mcd @ 20mA......... 5-13 
Lamp, Green, Single, Mini ................ 5-15 
Lamp, Green, 2 Element Array............. 5-15 
Lamp, Green, 3 Element Array............. 5-15 
Lamp, Green, 4 Element Array............. 5-15 
Lamp, Green, T1,2.5mcd @ 20MA ......... 5-23 
Lamp, Green, T1,6.0mcd @20mA ......... 5-23 
Lamp, Green, T1, 10mcd @ 20MA.......... 5-23 
Lamp, Green, T1%4, 2.5mcd @ 20mA ....... 5-27 
Lamp, Green, SOT 23 Surface Mount ....... 5-17 
Lamp, Green, Rect, 1.0mcd @ 20mA ....... 5-31 
Lamp, Green, Rect, 1.6mcd @ 20mA ....... 5-31 
Lamp, Green, Rect, 2.5mcd @ 20mA ....... 5-31 
Lamp, Green, 11%, 2.5mcd @20mA ....... 5-37 
Lamp, Green, 7134, 60mcd @ 20mA........ 5-37 
Lamp, Green, 11%, 25mcd @ 20mA ....... 5-45 
Lamp, Green, 11%, 60mcd @ 20mA........ 5-45 
Lamp, Green, T13%4, 40mcd @ 20mA........ 5-41 
Lamp, Green, T134, 80mcd @ 20mA........ 5-41 
Lamp, Green, Cylin, 1.0mcd @ 20mA ....... 5-49 
Lamp, Green, Cylin, 1.6mcd @ 20mA ....... 5-49 
Lamp, Green, Cylin, 2.5mcd @ 20mA....... 5-49 
Lamp, HER, T1,2.5mcd @ 10MA........... 5-23 
Lamp, HER, T1, 4.0mcd @ 10mMA........... 5-23 
Lamp, HER, T1,6O0mcd @ 10mA........... 5-23 
Lamp, HER, SOT 23 Surface Mount......... 5-17 
Lamp, HER, Rect, 1.6mcd @ 20mA......... 5-31 
Lamp, HER, Rect, 2.5mcd @ 20mA......... 5-31 
Lamp, HER, Rect, 40mcd @ 20mA......... 5-31 
Lamp, HER, 11%, 2.0mcd @ 10mMA......... 5-37 
Lamp, HER, 1134, 40mcd @ 10mMA......... 5-37 
Lamp, HER, 71%, 6.0mcd @ 10MA......... 5-37 
Lamp, HER, 11%, 2.0mcd @ 10mMA......... 5-45 
Lamp, HER, T13%4, 4.0mcd @ 10mMA ......... 5-45 
Lamp, HER, T1%, 60mcd @10MA......... 5-45 
Lamp, HER, T1%4, 10mcd @10mMA ......... 5-41 
Lamp, HER, 71%, 20mcd @ 10MA ......... 5-41 
Lamp, HER, 1134, 30mcd @ 10MA ......... 5-41 
Lamp, HER, Cylin, 16mcd @ 20mA ........ 5-49 
Lamp, HER, Cylin, 2.5mcd @ 20mMA ........ 5-49 


ALPHANUMERIC INDEX (Con’t) 


PART 
NUMBER 


LDR-461 
LDR-462 
LDR-463 
LDR-464 


LDR-1101 
LDR-1102 
LDR-1103 


LDR-1201 


LDR-3701 
LDR-3702 


LDR-4555 


LDR-5001 
LDR-5002 
LDR-5003 


LDR-5091 
LDR-5092 
LDR-5093 


LDR-5101 
LDR-5102 
LDR-5103 


LDR-5701 
LDR-5702 


LDRG-2340 
LDY481 


LDY-1131 
LDY-1132 
LDY-1133 


LDY-1231 
LDY-2320 


LDY-3801 
LDY-3802 
LDY-3803 


LDY-5061 
LDY-5062 


LDY-5161 
LDY-5162 
LDY-5163 


LDY-5391 
LDY-5392 
LDY-5393 


LDY-5801 
LDY-5802 
LDY-5803 


LG3369-EO 
LG3369-FO 
LG5411-LO 
LG5411-NO 
LG5411-PO 
LG5469-EO 
LG5469-FO 


LPD80A 
LPT80A 


DESCRIPTION PAGE 
Lamp, Red, Single, Mini.................. 5-21 
Lamp, Red, 2 Element Array .............. 5-21 
Lamp, Red, 3 Element Array .............. 5-21 
Lamp, Red, 4 Element Array .............. 5-21 
Lamp, Red, T1, 1.0mcd @ 20mA ............ 5-23 
Lamp, Red, T1,2.0mcd @ 20mA ........... 5-23 
Lamp, Red, T1,4.0mcd @ 20mA ........... 5-23 
Lamp, Red, 11%, 1.0mcd @20mA ......... 5-27 
Lamp, Red, Rect, 0.4mcd @ 20mA ......... 5-31 
Lamp, Red, Rect, 063mcd @ 20mA ........ 5-31 
Lamp, Red, Miniature, 5 Element Array ...... 5-35 
Lamp, Red, T134, 1.0mcd @ 20mA ......... 5-37 
Lamp, Red, T13%4, 2.5mcd @ 20mMA ......... 5-37 
Lamp, Red, 11%, 40mcd @ 20mA ......... 5-37 
Lamp, Red, 1134, 2.5mcd @ 20mA ......... 5-41 
Lamp, Red, 1134, 4.0mcd @ 20mA ......... 5-41 
Lamp, Red, T13%4, 10mcd @ 20mA.......... 5-41 
Lamp, Red, 11%, 10mcd @20mA ......... 5-45 
Lamp, Red, T13%4, 2.5mcd @ 20mMA ......... 5-45 
Lamp, Red, T1%4, 4.0mcd @ 20mA ......... 5-45 
Lamp, Red, Cylin, 0.4mcd @ 20mA......... 5-49 
Lamp, Red, Cylin, 063mcd @ 20mA........ 5-49 
Lamp, Red/Grn, SOT 23 Surface Mount...... 5-17 
Lamp, Yellow, Miniature, Radial ............ 5-53 
Lamp, Yellow, 11, 1.0mcd @10mMA.......... 5-23 
Lamp, Yellow, T1,2.0mcd @ 10mA.......... 5-23 
Lamp, Yellow, T1, 4.0mcd @ 10mMA.......... 5-23 
Lamp, Yellow, T134,1.0mcd @10mA........ 5-27 
Lamp, Yellow, SOT 23 Surface Mount........ 5-17 
Lamp, Yellow, Rect, 1.0mcd @ 20mA........ 5-31 
Lamp, Yellow, Rect, 1.6mcd @ 20mA........ 5-31 
Lamp, Yellow, Rect,2.5mcd @ 20mA........ 5-31 
Lamp, Yellow, T1134, 1.0mcd @10mA ........ 5-37 
Lamp, Yellow, T1%4,2.5mcd @10mA........ 5-37 
Lamp, Yellow, T13%4, 1.0mcd @10mA ........ 5-45 
Lamp, Yellow, T1%4, 2.5mcd @10mMA........ 5-45 
Lamp, Yellow, T1134, 4.0mcd @10mA ........ 5-45 
Lamp, Yellow, T1134, 10mcd @ 10mA ........ 5-41 
Lamp, Yellow, T134,20mcd @ 10mA ........ 5-41 
Lamp, Yellow, 1194, 30mcd @10mA ........ 5-41 
Lamp, Yellow, Cylin, 10mcd @ 20mA ....... 5-49 
Lamp, Yellow, Cylin, 1.6mcd @ 20mA ....... 5-49 
Lamp, Yellow, Cylin,2.5mcd @ 20mA ....... 5-49 
Lamp, Green, T1, Low Current ............. 5-55 
Lamp, Green, T1, Low Current ............. 5-55 
Lamp, Green, 1134, Superbright ........... 5-57 
Lamp, Green, 71%, Superbright ........... 5-57 
Lamp, Green, 11%, Superbright ........... 5-57 
Lamp, Green, 1134, Low Current ........... 5-58 
Lamp, Green, 1134, Low Current ........... 5-58 
Photodarlington, Plastic, Side Facing........ 9-15 
Photoxtr, Plastic, Side Facing, 40 Deg ........ 9-16 


vil 


PART 
NUMBER 


LPT100 
LPT100A 
LPT100B 
LPT110 
LPT110A 
LPT110B 
LPT500 


LS3369-EO 
LS3369-FO 
LS5421-MO 
LS5421-PO 
LS5421-QO 
LS5469-EO 
LS5469-FO 


LY3369-EO 
LY3369-FO 
LY5421-MO 
LY5421-PO 
LY5421-QO 
LY5469-EO 
LY5469-FO 


MDL2416 
MDL2416C 


MPD2545 
MPD2547 


OBG1000 
OBG4830 


OLB-2300 
OLB-2350 
OLB-2600 
OLB-2620 
OLB-2655 
OLB-2685 


PD1165 
PD1167 


PD2435 
PD2437 
PD2816 
PD3435 
PD3437 
PD3535 
PD3537 


RBG-112 
RBG1000 
RBG4820 
RBG-8820 


RGL5621 


RL5O 
RL54 
RL55 


RRL1100 
RRL3105 
RRL3112 


RRL5601 
RRL5621 
RRL5641 


RYL5621 


DESCRIPTION 


Photoxtr, Ceramic, TO-18, 25 Deg, .2mA 
Photoxtr, Ceramic, TO-18, 25 Deg, 1.0mA..... 
Photoxtr, Ceramic, TO-18, 25 Deg, 1.3mA..... 
Photoxtr, Ceramic, TO-18, 45 Deg, .2mA 
Photoxtr, Ceramic, TO-18, 45 Deg, 6mA...... 
Photoxtr, Ceramic, TO-18, 45 Deg, 8mA...... 
Photoxtr, Plastic, Wide Gap, 2.5 Deg 


Lamp, HER, 11, Low Current 
Lamp, HER, T1, Low Current 
Lamp, HER, 1134, Superbright............. 
Lamp, HER, 1134, Superbright............. 
Lamp, HER, 71%, Superbright............. 
Lamp, HER, 1134, Low Current 
Lamp, HER, 17134, Low Current 


Lamp, Yellow, T1, Low Current 
Lamp, Yellow, T1, Low Current 
Lamp, Yellow, 1134, Superbright............ 
Lamp, Yellow, 1134, Superbright............ 
Lamp, Yellow, 1134, Superbright............ 
Lamp, Yellow, T7134, Low Current.........0.. 
Lamp, Yellow, 1134, Low Current............ 


Int. Display, 4 Char, .15”, Red Hi-Rel 
Int. Display, 4 Char, .15”, Hi-Rel Lev. C 


Prog. Display, 4 Char, .25”, HER, Hi-Rel 
Prog. Display, 4 Char, .25”, Grn, Hi-Rel 


Bar Graph, HER, 10 Element 
Bar Graph, HER, 10 Element 


Light Bar, HER, .15” x .35” Emitting Area... 
Light Bar, HER, .15” x .75” Emitting Area... 
Light Bar, HER, .35” x .15” Emitting Areas . . 
Light Bar, HER, .35” x .15” Emitting Areas . . 
Light Bar, HER, .35” x .35” Emitting Area... 
Light Bar, HER, .35” x .75” Emitting Area... 


Display, HER, 1.16” Sq, 8x8 
Display, Grn, 1.16” Sq, 8x8 


Display, HER, 4 Char, .200”, 5x7 
Display, Grn, 4 Char, .200",5x7....... 
Display, Red, 8 Char, .160”, Seg 
Display, HER, 4 Char, .270”, 5x7 
Display, Grn, 4 Char, .270”, 5x7 
Prog. Display, HER, 4 Char, .270”,5x7 
Prog. Display, Grn, 4 Char, .270”, 5x7 


Bar Graph, 112 Element.................. 
Bar Graph, Red, 10 Element 
Bar Graph, Red, 10 Element 
Bar Graph, Red, 101 Element 


Lamp, Resistor, Axial, Green, .2mcd @ 5V.... 


Lamp, Axial, Red, 5mcd @ 10mA 
Lamp, Axial, Red, 0.5mcd @ 10mA 
Lamp, Axial, Red, 2.0mcd @ 10mA 


Lamp, Resistor, T1, Red, 5V 
Lamp, Resistor, T134, Red, 5V 
Lamp, Resistor, T1134, Red, 12V 


Lamp, Resistor, Axial, Red, 3mcd @ 5V 
Lamp, Resistor, Axial, Red, 6mcd @ 5V 
Lamp, Resistor, Axial, Red, 1.0mcd @5V .... 


Prog. 
Prog. 


Prog. 
Prog. 
Prog. 
Prog. 
Prog. 


Lamp, Resistor, Axial, Yellow, .2mcd @ 5V.... 


PAGE 


9-18 
9-18 
9-18 
9-18 
9-18 
9-18 
9-21 


5-55 
5-55 
5-57 
5-57 
5-57 
5-58 
5-58 


5-55 
5-55 
5-57 
5-57 
5-57 
5-58 
5-58 


2-46 
2-46 
2-51 
2-51 
3-11 
3-13 


onankw 


2-59 


2-67 
2-67 
2-76 
2-85 
2-85 
2-94 
2-94 


3-9 
3-14 
3-13 
3-15 
5-69 
5-60 
5-60 
5-62 
5-65 
5-67 
5-67 
5-69 
5-69 
5-69 


5-69 


ALPHANUMERIC INDEX (Con’t) - 


PART 
NUMBER 


SFH100 
SFH200 
SFH202 
SFH202a 
SFH204 


SFH205 
SFH205-Q2 
SFH206 
SFH206K 
SFH217 
SFH217F 
SFH250 


SFH303 
SFH303F 
SFH305-2 
SFH305-3 
SFH309 
SFH309F 
SFH317 
SFH317F 
SFH350 


SFH400-2 
SFH400-3 
SFH401-2 
SFH401-3 
SFH402-2 
SFH402-3 


SFH405-2 
SFH405-3 


SFH407-2 
SFH407-3 
SFH409 
SFH450 


SFH480-1 
SFH480-2 
SFH480-3 
SFH481-4 
SFH481-2 
SFH481-3 
SFH482-1 
SFH482-2 
SFH482-3 
SFH-484 

SFH-485 

SFH-485P 
SFH-487 

SFH-487P 


SFH500 


SFH600-0 
SFH600-1 
SFH600-2 
SFH600-3 


SFH601 
SFH601 
SFH601 





AOD — 


DESCRIPTION PAGE 
Photodiode, Plastic, 6(0Deg............... 8-38 
Photodiode, Plastic, 60 Deg............... 8-40 
Photodiode, PIN, TO-18,60Deg ........... 8-42 
Photodiode, PIN, TO-18,60Deg ........... 8-42 
Photodiode, Plastic, 4 Quadrant, 70Deg..... 8-44 
Photodiode, Black TO-92, PIN, 70Deg ...... 8-46 
Photodiode, Black TO-92, PIN, 70Deg ...... 8-48 
Photodiode, Black TO-92, PIN,60 Deg ...... 8-50 
Photodiode, PIN, Clear, 60 Deg............ 8-52 
Photodiode, T134, PIN ................0.. 8-54 
Photodiode, T1%, Plastic, PIN, with filter ..... 8-54 
Photodiode Detector, Plastic Fiber Optic ..... 8-56 
Photoxtr, 1134, Plastic, 20Deg ............. 9-23 
Photoxtr, T134, Plastic, 20 Deg, with filter... .. 9-23 
Photoxtr, Mini, 16 Deg, 2.0mA, with filter ..... 9-25 
Photoxtr, Mini, 16 Deg, 1.6mA ............. 9-25 
Photoxtr, T1, Plastic, 20 Deg, 5.0mA......... 9-27 
Photoxtr, T1, Plastic, 20 Deg, with filter....... 9-27 
Photoxtr, T134, Plastic, 60 Deg, 1.8mA....... 9-29 
Photoxtr, T134, Plastic, 60 Deg, 0,2mA....... 9-29 
Photoxtr Detector, Plastic Fiber Optic........ 9-34 
Emitter, IR, TO-18,6 Deg, 20MW/SR.......... 7-23 
Emitter, IR, TO-18, 6 Deg, 32mW/SR......... 7-23 
Emitter, IR, TO-18, 15 Deg, 10mMW/SR......... 7-25 
Emitter, IR, TO-18, 15 Deg, 16mW/SR ........ 7-25 
Emitter, IR, TO-18, 40 Deg, 2.5mW/SR ....... 7-27 
Emitter, IR, TO-18, 40 Deg, 4.0MW/SR........ 7-27 
Emitter, IR, Mini, 16 Deg, 16mW ........... 7-29 
Emitter, IR, Mini, 16 Deg, 2.5mW ........... 7-29 
Emitter, IR, TO-46, 68mW/SR, 50nS.......... 7-31 
Emitter, IR, TO-46, 1.0mW/SR, 50nS ......... 7-31 
Emitter, IR, T1, Plastic, 30 Deg, 6mW/SR ..... 7-33 
Emitter, IR, Plastic Fiber Optic, GaAs ........ 7-35 
Emitter, IR, TO-18, Sel. Radiant Intensity...... 7-37 
Emitter, IR, TO-18, Sel. Radiant Intensity... ... 7-37 
Emitter, IR, TO-18, Sel. Radiant Intensity ...... 7-37 
Emitter, IR, TO-18, Sel. Radiant Intensity...... 7-39 
Emitter, IR, TO-18, Sel. Radiant Intensity...... 7-39 
Emitter, IR, TO-18, Sel. Radiant Intensity...... 7-39 
Emitter, IR, TO-18, Sel. Radiant Intensity...... 7-41 
Emitter, |R, TO-18, Sel. Radiant Intensity...... 7-41 
Emitter, IR, TO-18, Sel. Radiant Intensity...... 7-41 
Emitter, IR, 1134, 8 Deg, 100mW GaAlAs ..... 7-43 
Emitter, IR, 1134, 20 Deg, 40mW GaAlAs ...... 7-45 
Emitter, IR, 1134, 40 Deg, 3mW, GaAlAs...... 7-47 
Emitter, IR, T1, 20 Deg, 12mW GaAlAs....... 7-49 
Emitter, IR, 11,65 Deg, 2mW, GaAlAs ....... 7-51 
Photoxtr, TO-18, 60 Deg, 700uA @ 1000LX ... 9-33 
Optocoupler, 6 Pin Sngl, 40% CTR, 2800V ... 6-69 
Optocoupler, 6 Pin Sngl, 63% CTR, 2800V ... 6-69 
Optocoupler, 6 Pin Sngl, 100% CTR, 2800V .. 6-69 
Optocoupler, 6 Pin Sngl, 160% CTR, 2800V .. 6-69 
Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ... 6-73 
Optocoupler, 6 Pin Sngl, 63% CTR, 53800V ... 6-73 
Optocoupler, 6 Pin Sngi, 100% CTR, 5300V .. 6-73 
Optocoupler, 6 Pin Sngi, 160% CTR, 5300V .. 6-73 
Optocoupler, 6 Pin, 40% CTR, 5300V ....... 6-77 
Optocoupler, 6 Pin, 63% CTR, 5300V ....... 6-77 
Optocoupler, 6 Pin, 100% CTR, 5300V ...... 6-77 
Optocoupler, 6 Pin, 160% CTR, 5300V ...... 6-77 





viii 


PART 
NUMBER 


SFH609-1 
SFH609-2 
SFH609-3 


SFH750 
SFH751 
SFH900-1 
SFH900-2 


SFK610-1 
SFK610-2 
SFK610-3 
SFK610-4 
SFK611-1 
SFK611-2 
SFK611-3 
SFK611-4 


TP60P 
TP61P 


YBG1000 
YBG4840 


YL56 


YLB-2400 
YLB-2450 
YLB-2700 
YLB-2720 
YLB-2755 
YLB-2785 


DESCRIPTION 


Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ... 
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ... 
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .. 


Emitter, Vis, Red, Plas. Fiber Optic, GaAsP ... 
Emitter, Vis, Grn, Plas. Fiber Optic, GaP...... 
Reflector Sensor, Mini, 03MA.............. 
Reflector Sensor, Mini, 0.5mMA.............. 


Optocoupler, 4 Pin Sngl, 40% CTR, 2800V ... 
Optocoupler, 4 Pin Sngl, 63% CTR, 2800V ... 
Optocoupler, 4 Pin Sngl, 100% CTR, 2800V .. 
Optocoupler, 4 Pin Sngi, 160% CTR, 2800V .. 
Optocoupler, 4 Pin Sngl, 40% CTR, 2800V ... 
Optocoupler, 4 Pin Sngl, 63% CTR, 2800V ... 
Optocoupler, 4 Pin Sng!, 100% CTR, 2800V .. 
Optocoupler, 4 Pin Sngi, 160% CTR, 2800V .. 


Photovoltaic, Rnd, 55” Dia. 1pA/LX......... 
Photovoltaic, Rnd, .55” Dia. 1wA/LX......... 


Bar Graph, Yellow, 10 Element............. 
Bar Graph, Yellow, 10 Element............. 


Lamp, Yellow, Axial, 20mcd @ 10mA 


Light Bar, Yellow, .15” x 35”, Emitting Area ... 
Light Bar, Yellow, .15” x .75”, Emitting Area .. . 
Light Bar, Yellow, 35” x .15”, Emitting Areas .. 
Light Bar, Yellow, 35” x 15”, Emitting Areas .. 
Light Bar, Yellow, 35” x 35”, Emitting Area... 
Light Bar, Yellow, 35” x .75”, Emitting Area... 


SIEMENS 


Optoelectronics 
Quality and Reliability 


Introduction 


In the technological community as a whole, the terms 
“quality” and “reliability” are frequently reduced to little more 
than advertising platitudes—heavily promised, but seldom 
delivered in the form of highly reliable, precision-made 
products. At Siemens Optoelectronics Division, however, we 
strive for continually increasing product excellence through 
increased quality and reliability reflecting a company-wide 
commitment of the highest priority. 


Our ability to produce quality optoelectronic products 
offering longterm reliability is directly related to intensive 
research and development, advanced manufacturing, a 
quality-oriented work force, and a company wide philosophy 
attuned to the changing needs of a technologically 
sophisticated customer base. 


Another important facet of our total commitment to manufac- 
turing excellence is a program of quality control and reliabil- 
ity testing, under the Reliability and Quality Assurance 
(R&QA) Department. R&QA\‘s responsibility is to interface 
directly with the customers, not only to determine their 
present satisfaction level, but to assess their future needs as 
well. In this way, R&QA makes certain that we will 
successfully meet all current and future quality/reliability 
requirements of our customers. 


Similarly, it is also R&QA's responsibility to maintain open 
communication with customers, keeping them informed of 
our latest capabilities and achievements in the areas of 
product quality and reliability through detailed reports. 


Although the concepts of quality and reliability are closely 
related, they are somewhat divergent, specialized activities. 
Simply put, Quality Assurance makes certain that products 
are “made right”, ranging from rigid inspection and monitor- 
ing of all materials used in production processes, to monitor- 
ing the actual production processes themselves. Reliability, 
on the other hand, ensures that products “work right” after 
assembly. At Siemens, component reliability results from an 
extensive program of routine monitoring and special testing 
activities which will be detailed later. 


Parts Per Million (PPM) Program 


The intensive, quality-oriented efforts of every group have 
enabled us to achieve one of the lowest defect percentages 
in the industry. Our Parts Per Million (PPM) program meets 
all industry expectations and is at a level sufficient to supply 
high-caliber OEM customers including IBM, DELCO, DEC, 
and SPERRY (UNISYS). 


The annual improvement of the PPM level is vital to our 
ability to remain a cost-effective, on-time supplier of high- 
quality components to the industry. Our PPM program is at 
the heart of the quality/reliability “revolution” which has 
occured in the semiconductor industry during the last few 
years. 


Designed to control and monitor every step of the manufac- 

turing process, as well as to assist in predictability studies, 

our PPM program represents the key to our long-term suc- 

cess in a highly competitive industry. To this end, we are 

heavily committed to: 

¢ Maximum automation of processes to obtain consistent, 
reproducible results. 

e A system of stringent process controls to ensure the 
achievement of expected results. 

© Effective quality systems to continuously audit the PPM 
level actually being achieved. 


Customer benefits of the PPM system are numerous: 

e A low PPM defect rate enabling you to eliminate incoming 
QA testing. 

¢ Dependable on-time delivery for a YUST IN TIME” 
inventory system, significantly reducing inventory costs. 

e Efficient, highly automated manufacturing to keep 
long term price increases as low as possible. 

e Fewer production line failures; lower assembly costs; 
increased profit margin. 

¢ Fewer field failures on end products; lower warranty and 
service costs. 


PPM levels achieved by Siemens Optoelectronic Division as 
of the first quarter of 1987, according to product type are as 
follows: 


PPM Percent Defective 


Displays 150 0.015% 
Lamps 40 0.004% 
Intelligent Displays 190 0.019% 
Optocouplers 90 0.009% 
Overall Goal ’86 - ‘87 50 0.005% 


Customer Material Return Jan. 1985 - Aug. 1986 
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Statistical Quality Control (SQC) 


To achieve our PPM goals efficiently, we have implemented 
a sophisticated program of Statistical Quality Control 

(SQC). In effect, SQC ensures highly-reproducible, controlled 
manufacturing processes and “just-in-time” delivery. It 
enables us to meet our PPM goals without resorting to a 
“prute force” approach. SQC is consistent with William E. 
Deming's principal theory that productivity improves as a 
product's variability rate decreases. 


We recognize the necessity of meeting our customers’ ever 
increasing quality requirements through a carefully 
developed, well-implemented program of Statistical Quality 
Control. After considerable research and careful planning, 
our SQC program was developed using the following 
6-point plan for Statistical Process Control: 


¢ Establishment of goals and objectives for company-wide 
implementation of Quality program 

e Assessment of SQC technical capability and quantification 
of training aids 

e Provision for training managers, engineers, supervisors, 
and analysts in methods and practices of SQC, as needed 

¢ Managerial involvement in gaining statistical evidence 
pertaining to specific processes 

® |dentification of examples of successful SQC implemen- 
tation...to be used as models for emulation 


* Monitoring progress toward established goals through a 
program of periodic self-audits 





—— 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 
1986 


Quality Assurance 


At Siemens the Quality Assurance Group serves the 

vital function of maintaining constant product quality 
standards. Quality Assurance activities begin with the careful 
assessment of raw materials, continues through in-process 
monitoring, and concludes with outgoing audits as outlined 
below: 


¢ Raw Material 
— Vendor surveys 
— Vendor qualifications 
— Incoming inspections 
— Vendor rating systems 


e in-process Monitors 
— Die attach monitors 
— Lead bond monitors 
— Encapsulation monitors 
— Finishing operations monitors 


¢ Outgoing Audits 
— Outgoing audits (all lots) 
— Finished goods monitor (random) 


The flowchart on the right shows the basic quality control 
procedures employed by Siemens Opto in the production 
of LEDs. 


LED Quality Assurance Flowchart 
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Reliability 


The fundamental objective of our reliability program is to 
ensure that all our products meet or exceed, quantitatively 
and qualitatively, the performance requirements of our 
customers and our Engineering Group. To achieve this goal, 
the Reliability Group constantly monitors products by generic 
groups. This monitoring provides continuous updated mea- 
surement of product reliability in specific operating 
environments. 


The following are typical Reliability Tests performed for the 
monitoring program: 


¢ Temperature Cycle: 100 Cycles from -40°C to 100°C* 
¢ Thermal Shock: 30 Cycles from 0°C to 100°C* 
¢ Ambient Life Test: Max rated power for 1000 hours 


e Elevated Life Test: Max rated power at 70°C 
for 1000 hours 


¢ High Temperature Storage: Max storage temperature, 
1000 hours 


¢ Low Temperature Storage: Minimum storage 
temperature, 1000 hours 


¢ Temperature Humidity: 85°C - 85% RH, 500 hours 
¢ Solder Heat Test: 260°C, 5 seconds 


*Typical temp cycle and thermal shock condition. Exact conditions vary with 
product family. 


Reliability Test Data (1982-1986 Monitoring 
at 


Data) 
Intelligent 
Type of Test Lamps j Standard | Display‘ Opto- 
Displays | Devices | couplers 


Temperature Cycle 
(100 CY) 
Sample Size 
Total Cycles 
Total Reject 
Percent Reject 


Thermal Shock (30 CY) 
Sample Size 1200 4596 
Total Cycles 36K 137K 
Total Reject 1 1 
Percent Reject 0.08% 0.02% 


Room Temperature 
Burn-in (1000 Hrs) 
Sample Size 
Total Hours 
Total Reject 
FR* (%) 


High Temperature 

Burn-In (1000 Hrs) 
Sample Size 1442 
Total Hours 1441K 
Total Reject 1 
FR* 0.07% 


Solder Heat Test 

(260°C, 5 sec.) 
Sample Size 
Total Reject 
Percent Reject 


“FR = Failure Rate, % per 1000 hours. 


Description of Tests - Reliability Monitor Program 


Military Pre Test Post Test 
Type of Test ’ Standard Readings Test Readings 
Temp Cycle (T/C) MIL STD 883B, GO/NO GO 10 cycles per sub group, 15 min. dwell, 5 sec. transfer time, GO/NO GO 
Method 1010.2 max. storage temp. ranges vary by product 
Thermal Shock MIL STD 8838, GO/NO GO 30 cycles: boiling water; then ice water with 5 min. dwell time GO/NO GO 
(1/S) Method 1011.1 at each extreme 
Life Test (L/T) MIL STD 833B, Read/Record Room temperature burn-in at max. rated conditions, Read/Record at 
Method 1005.2 000 hours duration 168,500 and 
1000 hours 















1 
High Temp Burn in | MIL STD 883B, Read/Record Maximum rated operating temp. determined from product spec.} Read/Record at 
(HI Bl) Method 1005.2 and derated current as compensation for thermal dissipation, 168,500 and 

1000 hours duration 1000 hours 


SolderHeat Test | = — |  GOINOGO __| Temp=260°C, dwell time = 5 seconds GOINO GO 


Reliability test equipment ranges from multiple burn-in racks Conclusion 
and table testers to a scanning electron-beam microscope. 
We've even designed and produced our own automatic 
microprocessor-based read/record tester. 


Siemens is firmly committed to the design, development and 
production of innovative optoelectronic components and 
assemblies of the highest quality and reliability. Working to 
achieve this goal, every group within the Division— 
Management, Engineering, Reliability and Quality 
Assurance, Manufacturing, and Marketing—provides a vital 


Special testing covers a broad spectrum of environmental 
and life-stress tests. How well a sample performs under 
these highly-accelerated conditions indicates its reliability 


faAtal cele see service, enabling us to achieve and maintain the consistent 
Pole nial Wncer euyvige tip conditions product quality and the high levels of reliability required by 
Special testing affords us vital information in many important our customers in the electronics industry. 
areas: 


oN d ‘ Due in large part to the efforts of the Reliability and Quality 
ew product performance Assurance Department and to our successful PPM and 

* New processes SQC efforts, we will continue to maintain our leadership 

¢ New manufacturing technique position in a highly competitive future-oriented industry. 

¢ New material quality 

¢ Special customer specifications 

e Long-term reliability prediction 

Reliability is also concerned with failure analysis. To deter- 

mine the cause of failures, we selectively test and section 

products to localize and identify their failure mechanism. 

Selective isolation enables us to gauge the precise effects of 

stresses induced during reliability testing. 
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SIEMENS RELIABILITY REPORT 


DL1414T, DL1416B 

DL1814, DL2416T, DL3416 

Monolithic Intelligent Display® Devices with 

CMOS Drivers, Multiplexers, ASCII ROM, Character RAM 
and Pin Driven Display Attributes 


The following summary documents the capability 
of the above Intelligent Display devices to meet or 
exceed the reliability standards for the highest 
level of commercial types of these devices. 


I. LIFE TESTS 


Calculated 
Total Units | Total Device Failure Rate 
Test Test Condition # of Tests ee Hours Total Fail (per 1000 hours) 


igh Ten Sorage Temp Storage 85°C, Non-operating 334,000 0 2.99 x 10-3 


Low }Low Temp Storage si Storage ~ 40°C, Non-operating 382,000 2.62x 10-3 


High Temp/High Humidity 85°C/85% RH 412,000 2.43 x 10-3 
Storage Non-operating a 


Ambient Operating Life 25°C, Vog = 5.5 V fe 268,000 3.73 x 10-8 











Sequencing Char. 
Elevated Operating Life 58°C, Veo =5.5 V 
Sequencing Char. 
High Temp 85°C, Voc = 5.5 V 7.69x 10-8 
Operating Life Sequenci 
High Temp/High Humidity 85°C/85% RH, ; 14.29x 10-3 
Operating Life Veco =5.5 V 
Sequencing Char. 























Note: Assumed one failure on all calculations. 


ll. ENVIRONMENTAL TESTS 


MIL-STD-883 Total Units 
Test Reference Test Condition \|# of Tests Tested /|Total Failed 


Solder Coverage 2003 260°C, 5 sec. 4 ate 130 


Solder Heat Resistance | 260°C, 5 sec. 
i 1010 -40 to +85°C, 15 min. dwell, 240 


Temperature Cycling 
5 min. transfer, 200 cycles. 


Temperature Cycling 1010 -—40 to +100°C, 15 min. dwell, 
5 min. transfer, 100 cycles. 


Thermal Shock 1011 0 to + 100°C, 5 min. dwell, 3 sec. transfer, 

liquid to liquid, 50 cycles. 

Moisture Resistance 1004 10 days, 90-96% RH, —10 to +65°C, non- ar 
Shock 2002 5 blows each Xj, Y;, Z; axis, 1500 G, 0.5 ms 

Vibration Fatigue 2005 3248 hrs. each X;, Y;, Yo, 96 hrs. total, 60 Hz, 20 G 


Constant Acceleration 2001 1 min. each axis, X, Y, Z, 5 kg 



























































Terminal Strength 2004 1 Ib. for 30 sec., then 8 oz., 3 bends 15° 


Salt Atmosphere 1009 35°C fog, 24 hours 





O}JOj;OJO;O;O 





5 negative voltage discharges, Vz, Vz7=2.0 kV 10 
applied to all pins vs. GND Vz7=3.0 kV 10 
Solvent Resistance Immersed at 25°C in solvent for 10 minutes, 5 unit samples, or boiling solvents for 3 minutes, 2 unit samples. 
Passed: Freon TF, Acetone, TA, 111 Trichloroethane 

Failed: lsopropanol, Methanol, Methylene Chloride, TE-35, TP-35, TCM, TMC, TMS + Ethanol, and Carboxylic 
Acid, TE, and TES. 


Note: Failures are defined as either mechanical or functional failures. 





Electrostatic Discharge 3015.2 1.5 kQ, 100 pF, 5 positive and V7=1.5 kV 10 


ce) 
0 
0 
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SIEMENS 


OPTOCOUPLER 


MANUFACTURING and RELIABILITY 


Single, Dual, and Quad Channel Optocouplers 


THE CONCERN FOR OPTOCOUPLER RELIABILITY 
Because of the widespread use of optocouplers as an inter- 
face device, optocoupler reliability has been a major 
concern to circuit designers and components engineers. 
Published studies of comparative tests have indicated a lack 
of manufacturing consistency with individual manufacturers 
as well as from manufacturer to manufacturer. This has 
resulted in user uncertainty about designing in optocouplers 
despite the fact that these devices often offer the better 
solution in the circuit. 


This report is intended to demonstrate Siemens’ concern, 
efforts, and results in addressing these manufacturing issues 
to assure users of the quality (out-going) and reliability (long 
term) of our opto-isolated products. First, aspects of 
optocoupler characteristics are discussed along with the 
measures Siemens has taken to assure their quality and 
reliability. Secondly, the reliability tests used to approximate 
worst case conditions and the latest results of these tests are 
described. 


OPTOCOUPLER OUTPUT 

There are a variety of outputs available in optocouplers. A 
standard bipolar phototransistor is the most common. They 
are available with different ratings to fit most applications, 
including versions without access to the base of the 
transistor to reduce noise transmission. Darlington transistor 
outputs offer high gain with reduced input current 
requirements, but typically trade-off speed. Logic 
optocouplers provide speed but trade-off working voltage 
range. Logic couplers are normally only used in data 
transmission applications. Silicon Controlled Rectifier (SCR) 
devices allow control of much higher voltages and typically 
are applied to control AC loads. They are also offered in 
inverse-parallel (anti-parallel) SCR (triac) configurations that 
both cycles of an AC sinusoid can be switched. in the 
Siemens manufacturing flow, all these devices are 100% 
monitored at a high temperature hot rail (see Figure 4) to 
eliminate potential failures due to marginal die attaches and 
lead bends, resulting in a more reliable product. Siemens 
offers all the above types of products. 


In optocouplers, especially the transistor, the slow change 
over several days in the electrical parameters when voltage 
is applied, is termed the field effect. This process is extreme 
particularly at high temperatures (100°C) and with a high 
DC voltage (1kV). Changes in the electrical parameters of 
the silicon phototransistor can occur due to the release of 
charge carriers. In this way, a similar effect as takes place in 
a MOS transistor (inversion at the surface) is caused by the 
strong electrical field. This may result in changes in the 
gain, the reverse current, and the reverse voltage. In this 
case, the direction of the electrical field is a decisive factor. 


In Siemens’ optocouplers, the pn junctions of the silicon 
phototransistor are protected by a TRIOS (transparent ion 
screen) from influences of the electrical field. in this way, 
changes of electrical parameters by the electrical field are 
limited to an extremely low value or do not occur at all. 


OPTOCOUPLER INPUT 

The area of greatest concern in optocoupler reliability has 
been the IR LED. The decrease in LED light output power 
over current flow time has been the object of considerable 
attention in order to reduce its effects. (Circuit designs which 
have not included allowances for parametric changes with 
temperature, input current, phototransistor bias, etc. have 
been attributed to LED degradation. To insure reliable 
system operation over time, the variation of circuit from data 
sheet conditions must be considered.) 


Siemens has focused on the infrared LED to improve CTR 
degradation, and consequently achieved a significant 
improvement in coupler reliability. The improvements have 
included die geometry to improve coupling efficiency, 
metalization techniques to increase die shear strength and 
to increase yields while reducing user cost, and junction 
coating techniques to protect against mechanical stresses, 
thus stabilizing long term output. 


CURRENT TRANSFER RATIO 

The Current Transfer Ratio (CRT) is the amount of output 
current derived from the amount of input current. CTR is 
normally expressed as a percent. For example, if 10 mA of 
input current is applied to the input (LED) and 10 mA of 
collector current is obtained, then the CTR is 100 or 100%. 
CTR is affected by a variety of influences: LED output power, 
Hfe of the transistor, temperature, diode current, and device 
geometry. If all these factors remain constant, the principle 
cause of CTR degradation is the degradation of the input 
LED. As mentioned earlier, Siemens has made tremendous 
progress in manufacturing techniques to reduce CTR 
degradation. Figure 1 graphs the CTR degradation of 
Siemens’ optocouplers. The data is presented under two 
conditions. Both conditions apply a constant stress over the 
4000-hour period. This is unlikely to occur in actual 
application, and therefore can be considered as a worst 
case condition. The first condition (l- = 10 mA) is a typical 
operating point for actual application. The second condition 
(ir = 60 mA) stresses the LED at an extremely high, forward 
current to demonstrate worst case conditions, and magnifies 
CTR degradation..Siemens’ manufacturing techniques maxi- 
mize coupling efficiency which realize high transfer ratios 
and low input current requirements. Additionally this allows a 
large variety of standard CTR values, and the capability of 
special selection in production volumes. 


ISOLATION BREAKDOWN VOLTAGE 

Isolation voltage is the maximum voltage which may be 
applied across the input and output of the device without 
breaking down. This breakdown will not normally occur — 
inside the package between the LED and the transistor, but 
rather on the boundary surfaces across which partial 
discharges can occur. Siemens uses a double mold 
manufacturing technique where the LED and transistor are 
encapsulated in an infrared transparent inner mold. The 
next step in the process is an epoxy over mold. The double 
mold technique lengthens the leakage path for high voltage 


discharges appreciably, allowing the device to achieve very 
high isolation voltages. All of Siemens optocouplers are built 
using U.L. approved process. A standard line of V.D.E. 
approved optocouplers is also available. 


COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 
Collector to emitter breakdown voltage (BVceo) can be 
thought of as a transistor’s working voltage. When consid- 
ering the application, the selection should be made to 
include a safety margin to insure the device is off when it is 
supposed to be off. Siemens transistor technology in wafer 
processing offers a variety of BVceg devices. Each is 
parametrically (see Figure 4) tested to insure proper 
operation. 


BLOCKING VOLTAGE 

Blocking voltage (Vprm, expressed in peak value) is used 
when describing the working voltage for SCR or triac type 
devices, Siemens offers products through 600 volts of 
blocking capability. 


DV/DT RATING 

DV/DT, an important safety specification, describes a triac 
type device's capability to withstand a rapidly rising voltage 
without turning on or false firing. Siemens triac type devices 
have the highest available DV/DT rating offered on the 
market. Siemens manufacturing process yields a 10,000 
Vius DV/DT rating. This rating eliminates the need for 
snubber (RC) networks which negatively affect loads sen- 
sitive to leakage currents, while reducing component count 
for circuit implementation and cost. An example of such a 
load would be neon indicator lamps. Siemens’ triac type 
devices also carry a load current rating three times the 
industry standard. This 300 mA current capability allows the 
device to drive most AC loads without the need for a follow- 
on triac or interposing an electromechanical relay. Siemens 
manufactures this device with or without zero crossing 
detector logic. 


Figure 1. CTR Degradation vs. Time 
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Average Percent of Initial CTR (lp = 10 mA, Vee = 10 V) 


2000 
Life Test Hours 


Relative degradation in current-transfer ratio (CTR) over a 

period of time with the coupler diode forward-biased. 
Life Test Condition: Coupler diode forward-biased 
at lr = 10 mA, Tamb = 25°C 

~--- Life Test Condition: Coupler diode forward-biased 
at le = 60 MA, Tamb = 25°C 


Figure 2: Reliability Requirements for 
Optocouplers 


MECHANICAL/ENVIRONMENTAL TESTS 
MIL-STD-883 
Test Reference Test Condition 
Temperature Cycle 1010 ~ 55°C to + 150°C, 
100 Cycles 


Thermal Shock 1011 0°C to + 100°C, 50 Cycles 
Solder Heat | «| 260°C, 10 Seconds 
Solderability 2003 260°C, 5 Seconds 


Pressure Pot = 15 PSIG +1, 121°C, Steam 
96 Hours 


Solvent Resistance 2015 Ce ee 


Moisture 1004 10 Days, 90-98% RH, 
Resistance* -—10°C to +65°C, 
Non-Operating 


Shock* 2002 5 Blows each X,, Y;, 2}, 
Condition B_ | Axis 1500G, 0.5 ms 
Vibration Fatigue* 2005 32 +8 Hrs., each Xy, Y;, Z;, 
Condition A | 96 Hours, 60 Hz, 20G 
Constant 2001 1 Min. each Axis X,Y,Z, 
Acceleration* Condition A | 5KG 
Terminal Strength* 2004 1 Ib. for 30 Seconds, then 
8 oz.,, 3 Bends 15° 


*Monitored periodically. 
LIFE TESTS 





Test Conditions 


RH 
Tests (%) Bias 


Ambient Life Test 25 <60% Max 1000 
Rating 
Elevated Life Test 70 <60% |Derated} 1000 
Max 
Rating 


High Temp Life Test 0 

Low Temp Life Test 0 

Temp/Humidity Life 0 

Intermittent Operating Life Max 
Rating 

High Temperature 

Reverse Bias 


QUALITY AND RELIABILITY TESTS 

The tests in Figure 2 were performed on Siemens opto- 
couplers. The tests allow early detection of weak points, and 
provide information regarding the reliability characteristics of 
the component. 


From the Life Test information assumptions of useful life 
expectancy can be obtained. All quality and reliability tests 
are performed in conditions that either exceed or are 
equivalent to the limits defined in our data sheets. Interna- 
tional standards are also considered. Assuming that no new 
additional failure mechanisms are created by the stress 
conditions, the results of the stress test will correlate to 
conditions in the field and can be used to estimate useful 
lifetime. The environmental stress tests ensure Siemens 
manufacturing capabilities will provide package integrity in 
the most rigorous conditions. The Life Test results highlight 
our ability in packaging and electrical performance to 
achieve MTBF hours which meet and exceed the highest 
expectations for the semiconductor industry. 





Figure 3. Environmental and Life Test Results 
Single Channel Optocouplers 


ENVIRONMENTAL TESTS 





















Tet [Test Conaition | Sample Size [Good [Reject | _vReject _| 
[Temperature Oyele | =55°CT0 + T50°C, 100 Cyees —_——~|—606e—«Y—iaoseSCSCiSSSC*d CH 
[Sotder Heat Test 260°C, 10 Seconds ————SCSC~CSC‘*d ae 
[Low Temp Storage | =55°C. 1000Howes ————SSC«CR Cai 
Temp Humidit | +85°C/85% RH, 1000 Hours | 0.00% 





LIFE TESTS 
Sample Unit MTBF* 
Test Test Condition Size Hours (k) Reject | (Unit Hours) 


Ambient Life Test | 60 mA, 25°C, Pp =255 mW Max. 1442 0 2,030,000 
Elevated Life Test | 40 mA, 70°C, Pp= 104 mW | 1442 | 1442 | 1442 | 0 | 2,030,000 


Intermittent On=3 Minutes, Off=2 Minutes 60 mA, 25°C, 1442 1442 1442 0 2,030,000 
Op Test Pp =235 mW Max. 


Total 4326 0 6,200,000 


“Based on the life test results presented, an overall MTBF of 6,200,000 unit hours can be demonstrated on a ‘'Best Estimate’ basis. 
























Dual Channel Optocouplers 
















ENVIRONMENTAL TESTS 














































Test Condition Sample Size 
~55°C to + 150°C, 100 Cycles 6159 0.02% 

O8Gto + 100°C, 30 Gyeles 
260°C. 5 Seconds 
¥50°C, 1000 Hours a 
| Temp Humidity |. + 85°C/85% RH, 1000Hours | 402 20.00% 


LIFE TESTS 


Unit MTBF* 
Test Condition Hours (k) (Unit Hours) 
Ambient Life Test | 37.5 mA/Channel, Pp = 388 mW Max., 25°C 1442 1442 1442 | 0 | 2,030,000 
Elevated Life Test | 19.6 mA/Channel, Pp = 138 mW Max., 70°C 1442 1442 1442 | 0 | 2,030,000 








Intermittent On=3 Minutes, Off=2 Minutes 37.5 mA/Channel, 1338 1338 1338 1,940,000 


Op Life Pp =388 mW Max., 25°C 
6,000,000 








ae 


“Based on the life test results presented, an overall MTBF of 6,000,000 unit hours can be demonstrated on a ‘‘Best Estimate’ basis. 


Quad Channel Optocoupler 



















ENVIRONMENTAL TESTS 
[__Test___[____“Test conattion [Sample Size [Good | __Reject_[ WReject 
[Thermal Shock [O*Cto +100°C, BO Cycles_——~SC~*wdtC*«iOSSC*SCOSCSCSC*YC 
[High Temp Storage | 150°C, 1000Houws ———SS*dSCC «CH 
[Low Temp Storage | 85%. To0O Hows ———SSSCSC~dCCi tae «YC 
| Temp Humidity | + 85°C/85% RH, 1000 Hours T0242 0.00% 












LIFE TESTS 





















Sample MTBF* 
Test Test Condition Size Good Reject | (Unit Hours) 
Ambient Life Test | 37.5 mA/Channel, Pp = 388 mW Max., 25°C 1442 1442 1442 0 2,030,000 
Elevated Life Test | 19.6 mA/Channel, Pp = 138 mW Max., 70°C 1442 1441 530,000 
Intermittent On=3 Minutes, Off=2 Minutes 37.5 mA/Channel, 1442 1442 1442 2,030,000 
Life Test Pp =138 mW Max., 25°C 
FS Total 4326 4325 4324 1,600,000 


“Based on the life test results presented (at maximum rated conditions), an overall MTBF of 1,600,000 unit hours can be demonstrated on a 
“Best Estimate’’ basis. 
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PACKAGE INTEGRITY 

Although packaged in standard IC configurations, opto- 
couplers have some unique package considerations. The 
use of two chip and internal light transfer medium require 
careful selection of materials to insure compatibility under a 
variety of operating conditions. In addition to the high 
isolation voltages achieved by Siemens optocouplers, our 
devices are tested to assure high levels of mechanical 
integrity and moisture resistance. For example, a ninety-six 
hour pressure pot test has been recently implemented to 
more stringently verify moisture resistance. As meaningful 
test results are accumulated, they will be included in future 
reports. 


PACKAGE DENSITY 

Board space has become increasingly more important in 
the electronic industry. Siemens uses a plate molding 
technique to achieve reduction in cost, allowing us to offer a 
wide selection of packages. These consist of single channel 
optocouplers in 4, 6, 8, and 16 pin DIP packages, dual 
channel devices in 8 pin DIP packages, and quad channel 
devices in 16 pin DIP packages. All of the above devices 
are available in three surface mount lead configurations, as 
well as the standard through-the-hole lead. Siemens has 
also introduced a standard single channel optocoupler in a 
SOIC-8 footprint package. All of these packages have been 
designed and tested to meet the highest quality and reli- 
ability expectation of the semiconductor industry. 


Figure 4. Coupler Process Flow & Inspections 


Emitter Die 


Frame 
Jog, Clean, Coding AG Epoxy DA 


Sand Blasting 


Encapsulation 
Visual 


C)-Operation 
©-Inspection or Test 


Detector Die 
Eutectic DA 


ASSEMBLY QA INSPECTIONS 

1. Die Attach and Lead Bond Inspection - Random 
sampling of die bonding integrity by a shear strength test 
and wire attach integrity by a wire pull test. 


. Visual QC Monitor — Microscopic inspection of die place- 
ment, die and wire bonds, wire loops, damaged die and 
wire and emitter junction coat coverage. 


. Encapsulation Inspection - Sample lot inspection for 
molding defects. 


. Temperature Cycle Test - Sample lot temperature cycling 
from -55°C to + 150°C for 10 cycles subjecting the parts 
to thermal stresses in order to eliminate marginal die 
attach, wire bonds and misalignments. 


. Hot Rail Test - 100% electrical continuity testing at 100°C 
to insure removal of thermal intermittent parts. 


. HiPot Test - 100% testing of isolation voltage parameter 
per UL/VDE requirements. 


. Parametric Tests — 100% electrical tests to data book or 
customer-selection parameters. 


. QA Final Tests — Lot audits to assure conformance to all 
product requirements. 


High Temp 


Thermocompression/ 
Conductive Epoxy 


Thermosonic Wire 
Bonding 


Junction 
Coat 


Dam Bar 
Removal 


Package 
Coding 


Monitor 


Sand Blasting 
Lead 
Form 


Package 
Visual 
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SIEMENS RELIABILITY REPORT 


1L205-207, IL211-213 
1L215-217, IL221-223 
Small Outline Surface Mount Optocoupler 


The following summary documents the capability 
of the small outline surface mount optocoupler 
series to meet and exceed reliability standards 
for the highest level semiconductor products. 
ENVIRONMENTAL 


Total 
Test Devices Tested 









[Thermal shook | 000 +100°% [| 100 0yes [7 —~dY od 
SolderHeat et ‘| —-260%~——«dt TO Seconds. a Times | 75~—S«dYCSCi 
Fused integrity fet | Box Tension | a0 Seconds | 78 ~=«dY Si 
[Vapor Phase Zone et | _aiseC_ ‘| 60 Seconds [7s SC*dSC 


ENVIRONMENTAL LIFE 


Total 
Test Duration Device Hours Failures 


121°C / 15 PSIG Steam 288 Hours 
Temperature / Humidity 85°C / 85% RH 1000 Hours 
High Temperature Storage 1000 Hours 


OPERATING LIFE 


Ambient Life 25°C, Ip =60 mA 1000 Hours 











Ambient Life 25°C, Ie =40 mA 1000 Hours 
High Temperature Life 70°C, Ip =40 mA 1000 Hours 


GENERAL 
Isolation Breakdown 3KVACams for 1 sec: No Failures 
Average Change in CTR Over Pressure Pot Test: 3.6% 


Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 
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SIEMENS 


CUSTOM SUBSTRATE CUSTOM PLASTIC 
LENSES 
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CUSTOM DRIVER IC LED EMITTER 


HIGH GAIN DETECTOR 
BAND PASS FILTER 





CUSTOM PRODUCTS 


fo 


Sj CH Fe 


TA TA 





CUSTOM SIGNAL 


PROCESSING ICs CUSTOM INTELLIGENT DISPLAY 


IN RED, GREEN OR YELLOW 


A representative example of our broad custom capabilities described below. 


INTRODUCTION 


Siemens Custom Products are designed typically for unique 
applications or specific performance requirements using 
optical devices, Because of our over 15 years experience as 
an optoelectronics supplier, you benefit from this long time 
experience and tested performance. Our custom engineer- 
ing resources include an engineering expertise in solid state 
optical devices and plastic optics, full custom packaging 
capability, complex hybrid system capability, IC design, and 
an optical design and measurements lab. Our custom 
product approach gives you reduced system cost, improved 
performance, design ownership, improved reliability, high 
product quality, and many more benefits and features. 


OUR CAPABILITIES 


® Optical Design Expertise 
— Solid State Optical Device Solutions 
— Plastic Lens Capabilities 
— Multi-Element Lens Capability 
— Multi-Channel Fiber Optic Design Techniques 


© Fuil Range of Custom Packaging Options 

— Modular Assemblies Designed and Built Using: 
¢ Custom Leadframes 
e Molded Plastic Optics 
© Hybrid Chip-on-Substrate Assemblies 
© Polymer Thick-Film Multilayer Substrates 

— Transfer Molded Packages 

— Hermetic Packages 


® Specialize in Hybrid Functional Modules 
— Extensive Chip-On-Board Experience 
— Precise Die Positioning in Single Units or Arrays 
— Board Component Design 
— Surface Mount Technology 


© Optical Measurements Facility 
— Absolute Characterization of Optical Performance 


— Fast and Accurate Responses to Customer 
Requirements 


— Measurements Traceable to National Bureau of 
Standards 


© Computer Aided Design Facility 


® In-House IC Design Capability 


— High Speed Silicon Gate CMOS and Bipolar 
Technology 


— Complete IC Test, Process and Product Engineering 


® Quality and Reliability Control 
— Established QC System 
— Typical Quality Level, under 100 PPM 
— Extensive Product Characterization 


© State-of-the-Art Materials 


— Full Spectrum of Visible LEDs, Infrared Emitters, and 
Detectors 


® Wafer Fabrication Facility 
— Complete Control of Device Fabrication 
— State-of-the-Art Process and Materials 
— Custom Die Designs 


® Modern, Offshore Assembly Facility 
— 42,000 Square Feet Facility in Penang, Malaysia 
— Latest Automated Assembly Equipment 
— Test and Burn-in Capability 
— ‘ust-inTime” Philosophy 
— Over 14 Years Experience in Optical Hybrid 
Assemblies 


CUSTOMER BENEFITS 


© Reduced System and Program Costs 
— Higher Level of Integration 
— Reduction in Components Required 


' @ Optimum Product Performance 
— Use of Latest Technology 
— Improved Optical Design Techniques 


® Uniquely Competitive Designs 
— Special Functions and Features 
— Proprietary Customer Design 


@ Reduced Product Development Time 
— Allows Quicker Entry to Market 


© Improved Reliability and Quality 


CUSTOM ENGINEERING RESOURCES 


Siemens is an expert in evaluating customer requirements 
and proposing systems solutions. For example, our 
engineers are specialists at integrating LED displays with 
microprocessors to form display subsystems. 


Also, our expertise in optical engineering allows us to 
optimize emitter/detector system designs. This includes: 
unique plastic lens design, multi-element lens designs, multi- 
channel fiber optics design techniques as well as the use of 
other optical elements such as apertures, reflectors, 

mirrors, etc. 


CUSTOM PACKAGING AND HYBRID 
CAPABILITIES 


Custom packaging is another option available to you 
offering a significant size reduction and resulting cost 
savings over most existing designs. Our modular assemblies 
are designed and built using custom leadframes, custom 
molded plastic lenses, hybrid chip-on-substrate assemblies 
or polymer thick-film multilayer substrates. We have exten- 
sive chip-on-board experience for airgap, concoat, and 
epoxy encapsulated modules. We support air gap 
assemblies with metal or plastic housings. We also have the 
technology to transfer mold epoxy packages. For harsh 
environmental conditions we offer hermetic processing using 
glass, ceramic or metal assemblies. 


Another area of expertise is in precise die positioning in 
single units or arrays. Our surface mount technology 
supports both ceramic and PCB substrates. Our component 
design capability includes visible LEDs, IR LEDs, Op Amps, 
Photodiodes, Phototransistors, LS] CMOS Chips, Bipolar 
ICs, Optocouplers, and Discretes. In summary, we are the 
optoelectronic specialists in the design of hybrid modules. 


OPTICAL DESIGN AND MEASUREMENTS 
LABORATORY 


The Siemens Optics Lab, a versatile and precise optical 
measurement facility, provides fast and accurate absolute 
characterization of optical radiation performance. This 
insures fast and accurate responses to customer 
requirements and on-site field support available on complex 
issues. The lab is coordinated with standards organizations 
worldwide insuring the latest conventions for optical 
measurement procedures. All measurements are traceabie 
to the National Bureau of Standards. 


Listed below are a few of our optical laboratory's 
capabilities: 

e LED spectral irradiance from 280 to 1070 nm. 
e LED spectral luminosity from 380 to 780 nm. 
e Radiometric and photometric intensity. 


¢ Detector response versus wavelength from 
280 to 1070 nm. 


¢ Precise computer based measurement system. 


e Other optical capabilities available to support customer 
needs. 


WAFER FABRICATION FACILITIES 


For your custom requirements, Siemens wafer fabrication 
facilities use state-of-the-art materials such as Silicon 
Carbide (SiC) for pure blue light, Gallium Arsenide (GaAs), 
Gallium Aluminum Arsenide (GaAlAs), Gallium Phosphide 
(GaP), and Gallium Arsenide Phosphide (GaAsP). We 
control device fabrication through in-house bulk crystal and 
epitaxal growth. We can control wavelength in a range from 
560 nm to 900 nm. Our in-house bulk crystal growth yields 
material with defects per square centimeter among the 
lowest in the industry. This quality material gives you higher 
reliability and more brightness with lower power. 


CAD/CAM: DESIGN AND ASSEMBLY 


We design custom assemblies and subassemblies by 
computer and assemble by computer-controlled automated 
assembly equipment. This vastly improves the reliability and 
quality control while offering more features at the lowest 
possible cost. 


AUTOMATED OFFSHORE ASSEMBLY FACILITY 


The Siemens assembly plant, in Penang, Malaysia, uses the 
latest in automated assembly and test equipment allowing 
effective and flexible approaches to varying technologies 
and products yielding competitive costs and prices. Our 
automated computer tracking system supports a “just-in- 
time’ delivery philosophy. A total quality concept includes a 
statistical process control program, a continuous calibration 
program a preventive maintenance program, and an 
employee job awareness enhancement program is an on- 
going commitment. A complete test and burn-in facility is 
supported by a failure analysis group and reliability 
monitors. Production lots are traceable guaranteeing pre- 
dictability of quality and yield. A dedicated product 
development group supports a variety of customer needs. 
We have accumulated a total of over 14 years experience in 
the assembly and test of high density optoelectronic hybrid 
assemblies. 


CUSTOMER BENEFITS 


Your program benefits in many ways, through a combination 
of the engineering resources and available technology. We 
can reduce your system and overall program costs through 
higher levels of integration, reduced component inventory/ 
lower component costs, elimination of in-house assembly 
labor costs, lower inventory costs, reduction of warranty 
expenses, and lower administrative costs. We can offer 
optimum product performance with improved optical design 
techniques using leading edge technology. Our state-of-the- 
art packaging techniques offer significant size reductions as 
well as improved operating conditions. All this leads to 





improved product quality and reliability characteristics since 
the final product is 100% tested and guaranteed 
operational. 


Your design will be uniquely competitive since it will use 
features and technologies not available to your competitors. 
The design will be your proprietary product. Our ability to 
dedicate engineering resources to your custom project frees 
up your resources for other programs enabling your pro- 
ducts quicker introduction to the market. You receive only 
fully tested and quality assured product (100% yield) for 
improved reliability and quality. 


CUSTOM APPLICATIONS AND MARKETS SERVED 


Siemens Custom Products have applications in virtually 
every OEM market. We currently serve the industrial, 


Examples of Products in Production: 


Industrial Display 


Coin Sensor 


medical, EDP and computer peripherals, telecommunica- 
tions, office equipment, and transportation markets. Some 
high volume applications now in production include: 
medical fluid flow sensor, medical oximetry probes, elec- 
tronic coin sensing, industrial controller displays, currency 
validation, computer touch screen sensing, instrumentation 
panels, sign boards, information of data terminal displays, 
and custom lamps and bar graphs. 


INQUIRIES 


Your inquiries should include mechanical, electrical, and 
environmental requirements. Also include anticipated 
product volumes, price objectives, and leadtimes since 
these considerations affect the design and tooling 
approach. 


Fiuid Flow Sensor 


Telephone Switch Indicator Lamp 





Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022 


1-3 





Nn) no! # 
3) 8/2 
S|'S | 2 
®| o/| & 
ol eel 
ae: 
8) s\t 
=| 
| B| & 
Q10) > 
<|2|a ‘ 
®;' © | = 
oe, c 
=|£/ 2 
S\&\= 
=| 8|@ 
Dc 
O|= 
0. 


Intelligent Display® Devices 


Part 
Number 
Package Outline {Color i Description 


4 Char. DL 1414T : 17 segment, 4 character display with built-in CMOS 
Module : SIAIYIN Red ASCIi decoder, multiplexer, memory and driver. 

Encap- 
sulated 


8 Char. OL 1814 . 17 segment, 8 character display with built-in CMOS 
Module ASCII decoder, multiplexer, memory and driver. 

Encap- — 
sulated 


4 Char. } Red A . 

Module 16 segment, 4 character display with built-in CMOS 
Encap- pean td : ASCII decoder, multiplexer, memory and driver. 
sulated DL 1416T & 











4 Char. DL 2416T 17 segment, 4 character display with built-in CMOS 
Module Red ASCII decoder, multiplexer, memory and driver. 
Hermetic 
Seal 
DL 3416 
Red 17 segment, 4 character display with built-in CMOS 
= ASCII decoder, multiplexer, memory and driver. 


DLO-4135 
Hi. Eff. 
Red 


DLG 4137 CMOS ASCIl decoder, multiplexer, memory and driver. 
Green 


5x7 Dot Matrix, single character display with built-in 


e000000 
0900000 
fotetelelelere) 
oo00000 
o000006 


= DLO 7135 
Single : : Hi. Eff. 


Char. Red haat F ; ‘iat 
Encap- 5x7 Dot Matrix, single character display with built-in 


sulated : DLG 7137 CMOS ASCII decoder, multiplexer, memory and driver. 
Green 





For non-standard requirements, see Custom Products on page 1-1. _ x Not for new design. 


Programmable Displays™ 


Package 
Type 


8 Char. 
Module 
Encap- 
sulated 





4 Char. 
Module 


4 Char. 
Module 


4 Char. 
Module 


8x8 

XY 
Stackable 
Programm- 
able Display 
Module 








Part 
Number Character 
Package Outline /Color Height 


PD 2816 
Red 








PD 2435 
Hi. Eff. 
Red 





@unee s “aan 
DIGIT3 OIGIT2 DIGIT1 


PD 3435 *% 
Hi. Eff. 
Red 


: : PD 3437 * 
fH 8 FI Green 
DIGIT 3 DIGIT 2 DIGIT DIGIT O 


PD 3535 
Hi. Eff. 
Red 


PD 3537 
Green 


PD 1165 
Hi. Eff. 
Red 
PD 1167 
Green 








For non-standard requirements, see Custom Products on page 1-1. 
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Description 


18 segment (including decimal and 
character underline), 8 character display 
with built-in CMOS ASCII decoder, multi- 
plexer, memory and driver. Software 
driven—true microprocessor peripheral, 
some additional features over Intelligent 
Displays include: control and display 
memory read/write, dimming (3 levels) 
and blanking, blinking cursor/character, 
lamp test and digit underline. 


5 x 7 dot matrix, 4 character display with 
built-in CMOS ASCII decoder, multiplexer, 
memory and driver. Software driven—true 
microprocessor peripheral, some addi- 
tional features over Intelligent Displays 
include control and display memory 
read/write, dimming (3 levels) and 
blanking, blinking cursor/character and 
lamp test. 96 ASCII character format. 


5 x 7 dot matrix, 4 character display with 
built-in CMOS ASCII decoder, multiplexer, 
memory and driver. Software driven—true 
microprocessor peripheral, some addi- 
tional features over Intelligent Displays 
include control and display memory 
read/write, dimming (3 levels) and 
blanking, blinking cursor/character and 
lamp test. 96 ASCII character format. 


5 x 7 dot matrix, 4 character display with 
built-in CMOS ASCII decoder, multiplexer, 
memory and driver. Software driven—true 
microprocessor peripheral, some addi- 
tional features over Intelligent Displays 
include control and display memory 
read/write, dimming (3 levels) and 
blanking, blinking cursor/character and 
lamp test. 96 ASCII character format. 


8 x 8 dot matrix display module with 
alternate language and graphics capabil- 
ity. With on-board drivers, built-in RAM. 
Software controllable features: 9 levels of 
intensity settings, memory clear, blanking 
or blinking, built-in lamp test, interlocking 
XY stackable for larger displays. 











x Not for new design. 


LED Programmabie/ 


Intelligent 
Display Devices 





Hi-Rel/Military Displays 


4 Char. 
Module 
Hermetic 
Seal 


4 Char. 
Module 
Hermetic 
Seal 


Part 


Number Character 
Package Outline /Color Height 


MDL 2416 
Red 


MDL 2416C 
Red 


MPD 2545 





Hi. Eff. 
Red 


MPD 2547 
Green 





Alphanumeric Display 





Package 


Type 
Single 
Char. 
Encap- 
sulated 
(Filled 
Reflector) 


[ 


Light 


Package Outline Part Emitting 


(Shown Actual Size) Number Area 


DLR 5735 





DLR 5736 


DLG 5735 


| DLG 5736 








For non-standard requirements, see Custom Products on page 1-1. 


Description 


Intelligent Display Device 
17 segment, 4 character display with 
built-in CMOS ASCII decoder, multi- 
plexer, memory and driver. Hi-Rel 

Military Type. 


Programmable Display 
5 x 7 det matrix, 4 character Hi-Rel/ 
Military display with built-in CMOS ASCII 
decoder, multiplexer, memory and driver. 
Software driven microprocessor periph- 
eral. Rugged ceramic package. Wide 
temperature operating range for high 
reliability industrial and military use. 


No built-in 
CMOS drive 
circuitry 

5 x 7 dot 
matrix 





Description Polarity - 


Common 
cathode row 


Common 


anode row 


cathode row! Green 


Common 
anode row 





Luminous Intensity 
Per Segment 


Typ 


200,.cd 





@ (mA) 







SIEMENS DL 1414T 


.112” Red, 4-Digit 17-Segment 
ALPHANUMERIC Intelligent Display® 
With Memory/Decoder/Driver 


Package Dimensions in Inches (mm) 


012 +002 TYP 
(305) aes 
at] 
60 + 02 


(15.24)2(51) 


JO 
MAX 
(17.78) 
NOICATOR 








} Tolerance’ XX + 01 ( 254). 
FEATU RES NON CUM XXX 005 (1277) 
¢ 112” High, Magnified Monolithic Character 


e Wide Viewing Angle, X Axis + 40°, DESCRIPTION 
Y Axis +55° 


¢ Close Vertical Row Spacing, .800” 
¢ Rugged Solid Plastic Encapsulated Package 





The DL 1414T is a four digit display module having 16 bar 
segments plus a decimal and a built-in CMOS integrated circuit. 


The integrated circuit contains memory, ASCII character 


e Fast Access Time, 280 ns generator, and LED multiplexing and drive circuitry. Inputs are 
¢ Compact Size for Hand Held Equipment TTL compatible. A single 5-volt power supply is required. Data 
° Built-in Memory entry is asynchronous and random access. A display system can 
«© Ballin: Characier Generator be built using any number of DL 1414Ts since each character in 
any DL 1414T can be addressed independently and will 
¢ Built-in Multiplex and LED Drive Circuitry continue to display the character last written until it is replaced 
* Direct Access to Each Digit Independently & by another. 
Asynchronously Loading data into the DL 1414T is straightforward. The desired 
e TTL Compatible, 5 Volt Power data code (Do-Dg) and digit address (Ap, A;) is presented in 
*¢ 17th Segment for Improved Punctuation Marks parallel and held stable during a write cycle. Data entry may be 
Low Power. Cansunisilon, Wolcally.40 7A ber asynchronous and in random order. (Digit 0 is defined as right 
Character Rei MPC: P hand digit with A; = Ag =0=low). 


System interconnection is also straightforward. The least signifi- 


ec neenaity Coded for Display Uoltormity cant two address bits (Ag, Aj) are normally connected to the like 


7 Extended Operating Temperature Range: named inputs of all DL 1414s in the system. Data lines are 
~ 40°C to +85°C connected to all DL 14141s directly and in parallel. Multiple 
e End-Stackable, 4-Character Package DL 1414T systems usually use an external one-of-N decoder 
® 100% Burned In and Tested chip. The “write” pulse is connected to the CE of the decoder. A 


3-to-8 line decoder multiplexer (74138) or a 4-to-16 line 
decoder/multiplexer (74154) are possible choices. All higher- 
order address bits (above A;) become inputs to the decoder. 


Important: Refer to Appnote 18, “Using and Handling 
Intelligent Displays”. Since this is a CMOS device, normal pre- 
cautions should be taken to avoid static damage. 


Specifications are subject to change without notice. 


Intelligent 


LED Programmable/ 
Display Devices 


; . TOP VIEW 
Maximum Ratings 


12 11109 8 7 





Supply Voltage, Voc —0.5 to +6.0 Vde 
Voltage, Any Pin Respect to GND . —0.5 to (Vcc +0.5) Vde 
Operating Temperature -—40°C to +85°C 
Storage Temperature — 40°C to + 100°C 
Maximum Solder Temperature, 1.59 mm (0.063”) 

below Seating Plane, t<5 sec Product Identification © 
Relative Humidity (non condensing) @85°C Markings on Front Surface 
ESD (MIL-STD-883, method 3015) 











Pin Function i Function 


A | Char: er ° D5 Data Input Gna 
Optical Characteristics @25°C Ba atalino SG atanouiucSe) 


Spectral Peak Wavelength 660 nm typ. WR Write D1 Data Input 
Magnified digit size . 0.112” x 0.085” A she ite Hb ae eae se 
Time Averaged Luminous Intensity Voc 12 | D6 Data Input (MSB) 
(100% brightness, 0.30 mcd/digit min. 
8 segments/digit, Vec =5 V) 0.55 mcd/digit typ. TIMING CHARACTERISTICS 
LED to LED Intensity Matching 1.8:1.0 max. 
Device to Device Intensity Matching (one bin) . 1.5:1.0 max. 
Bin to Bin Intensity Matching 
Viewing Angle (off normal axis) b TAS eae 
Horizontal + | 
Vertical 








WRITE CYCLE WAVEFORMS 








Two Pome ™w— 
i 
A Tos ToH 
TIMING MEASURE MENT = ap < 4 VOLTS 
- 2 VOLTS 
VOLTAGE LEVELS 0 VOLTS 





DC CHARACTERISTICS 


+85°C 
lec 4 Digits on Vec=5 V 
10 segments/digit 


loc Blank 


Parameter 


Address Set Up Time | 825 
Address Hold Time a a ee ee ee ee ee 
30 p80 


280 


325 
30 
30 


Notes: 1. Access time Tacc =TastTpH 
2. Digit multiplex frequency may vary from 200 Hz to 1.3 KHz. 
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CHARACTER SET 
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All Other {nput Codes Display ‘’Blank”’ 


LOADING DATA STATE TABLE 


WR Ail AO 








D6 DS D4 D3 D2 D1 


w& 





PREVIOUSLY LOADED DISPLAY 





SEE CHARACTER CODE 


X = DON'T CARE 
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ODWWOHA DA 














SEE CHARACTER 


SET 








DL 14147 


LED Programmable/ 


Intelligent 
Display Devices 





SEGMENT DRIVERS 


DISPLAY 
Na Nia NA RA 
AN! ZN ZN ZN 
3 2 1 oO 


osc/ 

DIGIT 
COUNTER/ 
DECODER 


DECODER 


DL 1414T Block Diagram 
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TYPICAL INTERCONNECTION 
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DESIGN CONSIDERATIONS 


For details on design and applications of the DL 1414T utiliz- 
ing standard bus configurations in multiple display systems, 
or parallel I/O devices, such as the 8255 with an 8080 or 
memory mapped addressing on processors such as the 
8080, Z80, 6502, or 6800 refer to Appnote 15 in the current 
Siemens Optoelectronic Data Book. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

It is highly recommended that the display and the com- 
ponents that interface with the display be powered by the 
same supply to avoid logic inputs higher than Voc. Addi- 
tionally, the LEDs may cause transients in the power supply 
line while they change display states. The common practice 
is to place .01 wF capacitors close to the displays across 
Vcc and GND, one for each display, and one 10 pF 
capacitor for every second display. 


ESD PROTECTION 

The metal Gate CMOS IC of the DL 1414T is extremely im- 
mune to ESD damage. It is capable of withstanding 
discharges greater than 3KV. However, users of these 
devices are encouraged to take all the standard precau- 
tions, normal for CMOS components. These include proper- 
ly grounding personnel, tools, tables, and transport carriers 
that come in contact with unshielded parts. If these condi- 
tions are not, or cannot be met, keep the leads of the 
device shorted together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
The DL 1414T can be hand soldered with SN63 solder us- 
ing a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone.() 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES. 
Since many commercial mixtures exist, you should contact 
your preferred solvent vendor for chemical composition in- 
formation. Some major solvent manufacturers are: Allied 
Chemica! Corporation, Specialty Chemical Division, Morris- 
town, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical, 
Midland, MI; E.l. DuPont de Nemours & Co., Wilmington, 
DE. 





For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 12 pin DIP sockets 600” wide 
with 100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, Nd; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 





For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The .112” high characters of the DL 1414T allow readability 
up to 6 feet. Proper filter selection will allow the user to build 
a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user's benefit by first con- 
sidering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The DL 1414T is a 
standard red display and should be matched with a long 
wavelength pass filter in the 600 nm to 620 nm range. For 
display systems of multiple colors (using other Siemens 
displays), neutral density grey filters offer the best 
compromise. 





Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter enhancements for any condition can be gain- 
ed through the use of circular polarized, anti-reflective, 
band-pass filters. Circular polarizing further enhances con- 
trast by reducing the light that travels through the filter and 
reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Cor- 
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 


Note: 1. Acceptable commercial solvents are: Basic TF, Arklone P, 
Genesolve D, Genesolve DA, Blaco-Tron TF, Blaco-Tron TA and, 
Freon TA. 
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SIEMENS DL 1416B 


.160” Red, 4-Digit 16-Segment Plus Decimal 
ALPHANUMERIC Intelligent Display® 
With Memory/Decoder/Driver 





FEATURES 


¢ 0.16” x 0.125”, Magnified Monolithic Character 
¢ Viewing Angle, X Axis +30°, Y Axis +50° 

* Rugged, Solid Plastic Encapsulated Package 

* Top Lens Rail for Display Protection 

¢ Fast Access Time, 350 ns 

¢ Full Size Display for Stationary Equipment 

¢ Built-in Memory 

¢ Built-in Character Generator 

¢ Built-in Multiplex and LED Drive Circuitry 


¢ Direct Access to Each Digit independently & 
Asynchronously 


¢ TTL Compatible, 5 Voit Power 


¢ 17th Segment (Decimal Point) for Improved 
Punctuation Marks 


¢ Independent Cursor Function 

* End Stackable, 4 Character Package 

* Intensity Coded for Display Uniformity 
¢ 100% Burned In and Tested 


¢ Extended Operating Temperature Range: -— 40°C 
to +85°C 


Package Dimensions in Inches (mm) 


120 250 


(3.05)— 
REF 


CHARACTER 
CHARACTER 3- g 


160 
(4,06)? 
122 1104.02 AN 
{30.99) (279425}} 


LUMINOUS 


| 


99 
(25.15) 


lt _+||.—229 
Ania i Lt csi YP 


(2,54) 
4A TOL NON CUM 


TOLERANCE: .XX = .01 (.25) 
XXX = .005 (.127) 


AX DIM.AT SEATING PLANE 


DESCRIPTION 


The DL 1416B is a four digit display module having 
16 segments plus decimal and a built in CMOS integrated 
circuit. 


The integrated circuit contains memory, ASCII ROM decoder, 
multiplexing circuitry, and drivers. Data entry is asynchronous 
and can be random. A display system can be built using any 
number of DL 1416Bs since each digit of each DL 1416B 
can be addressed independently. Each digit will continue to 
display the character last “written” until replaced by another. 


System interconnection is very straightforward. The least 
significant two address bits (Ap, A1) are connected to the like 
inputs of all DL 1416Bs in a system. In small systems having 
16 digits (four DL 1416Bs), the enable (CE) inputs of the four 
devices could simply be used directly to_select each 

DL 1416B. In larger display systems, the CE inputs would 
come from a 1 of N decoder integrated circuit. In this case, 
address lines Ao...A, would go to the decoder inputs. Data 
lines (Dp~Dg) would be connected to all DL_1416Bs directly 
and in parallel. The cursor (CU) and write (WR) lines would 
also be connected directly and in parallel. The display will 
then behave as a ‘‘write only memory’. 


The cursor function causes all segments of a digit position to 
illuminate. The cursor is NOT a character, however, and 
upon removal, the previously displayed character will 
reappear. 


important: Refer to Appnote 18, ‘Using and Handling 
Intelligent Displays’. Since this is a CMOS device, normal 
precautions should be taken to avoid static damage. 


Specifications are subject to change without notice. 
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Maximum Ratings Optical Characteristics 





























Supply Voltage Veo «6. eee —0.5 V to +6.0 Vde Time Averaged Luminous Intensity 
Voltage, Any Pin Respect to GND . -0.5 to (Voc +0.5) Vde per digit (8 segments) ................ 0.25 med min. 
Operating Temperature............... ~40°C to +85°C ES a CR ee ee Ean ne ee 0.75 mcd typ. 
Storage Temperature ............... ~40°C to + 100°C Off Axis Viewing Angle: se 
Maximum Solder Temperature, 1.59 mm (0.063”) Hono rial SE NESS es ee aw BA pga Sioa ee ea ge +30" g. g 
below Seating Plane, t<5 sec................. 260°C Vertical eee eee eee eee +50° ess 
Relative Humidity (non condensing) @85°C ......... 85% Digit Size... 6... eee. 0.160" x 0.125" ae 
a fa 
ESD (MIL-STD-883, method 3015) ....... ae Vz=3 KV Spectral Peak Wavelength .................0.. 660 nm 3 2 
LED to LED Intensity Matching............. 1.8:1.0 max. oo 
Average Display Intensity Matching (one bin) . . 1.5:1.0 max. 
TIMING CHARACTERISTICS Bin to Bin Intensity Matching (adjacent bins) .. 1.9:1.0 max. 
WRITE CYCLE WAVEFORMS 
cE \ SAbevieubpal Pin Function Pin Function 
| ae need Em 1 DS Data Input 11 Al Digit Select 
a eit 2 a Data Input es He 
GU AG. Al ! 3 D Data Input 1 Unuse' 
nas | + = BEERS 4 D1 Data Input 14 Unused 
| TAS ~=— TAH —' DIGIT DIGIT DIGIT DIGIT 5 D2 Data Input 15 Unused 
WR \ A $ e x ” 6 D3 Data {nput 16 Unused 
7 CE Chip Enable 17. Unused 
Two le— Tw —— 8 WR Write 18 V+ 
——_—+ TOP VIEW 9 CU Cursor Input 19 V- 
00- D6 Une 10 AQ@ _ Digit Select 20 D6 Data Input 











al Tos ——= eee! 
TIMING MEASUREMENT 4 VOLTS 
0 VOLTS 


DC CHARACTERISTICS 






| Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Conditions 

















20 


loc 4 Digits on 115 140 125 65 100 | MA | Voc=5 V 
10 segments/digit 
loc Blank 25 40 2.0 | 35 1.5 25 | mA | Voc=WR=S5V, 
BL= 08 V 


Voc =5 V+05 V 


li 
Eo Ea 
i Glereeras ed rae pee Pree=s e057 








Write Delay Time Two 





Address Hold Time TaH | 
fences BOP = | 
a ee 
ae cae 
a ae 


DL 1416B 





LOADING DATA 


The chip enable (CE) held low and cursor (CU) held 
high will enable data loading. The desired data code 
(Dg-Dg) and selected digit address (Ag-A;) should be 
held stable while write (W) is low for storing new data. 
The timing parameters in the AC characteristics 

table are minimum and should be observed. There are 
no maximum timing requirements. Data entry may be 
asynchronous and in random order. All undefined 
data codes (see character set) loaded as data will dis- 
play a blank. 


Digit 0 is defined as the right hand digit with A; = Ag 
= 0 =(low). 


TYPICAL LOADING DATA STATE TABLE 

DATA INPUT 
te 05 D4 D3 D2 
3 1 ' : 


3 


m 
=} 
“9 
° 


x x x 
CHANGE CHANGE CHANGE A 
CHANGE | CHANGE 
cHance| C 

ie) c 

D c 

0 K 

SEE CHARACTER SET 


1 oP Ps le Me 
Poe Re FP a FS ee 














Pin or em eer es 
bo Poe re 


X= DON'T CARE 


CHARACTER SET 


DIGIT DIGIT OfGIT DIGIT 
2 1 1) 


NO NO NO NO 
CHANGE |CHANGE| CHANGE] CHANGE 





LOADING CURSOR 


The chip enable (CE) and Cursor (CU) are held low. 
A write (W) signal will now load a cursor into any 
digit position addressed by (Ag - Ax); as defined in 
data entry. A cursor will be stored if DO = H and 
removed if DO = L. The (CU) pulse width should 
not be less than write (WR) pulse or erroneous data 
may appear in the display. 


TYPICAL LOADING CURSOR STATE TABLE 


ADDRESS 


Al AQ 










DISPLAY 
oIcIT 


201 


DATA 
06 DS D4 D3 D2 D1 DO 











PREVIOUSLY LOADED DISPLAY 
ISPLAY PREVIOUSLY STORED CURSORS 
L x x 








BBRBR7= © 





BHrs0eaem w, 


Di 
t 
L x 
x x 
H x 
H x 





H 
L 
4 
l 





2i[errerexx 
olrerrezre 


X = DON’T CARE 













































































NOTE: All undefined data codes that are loaded or occur on power-up will cause a blank display state. 
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DL 14168 














pa vo 32 LINES | 





OECODER 











32 LINES- -- 





SELECT / ENABLE 


SEGMENT DRIVERS 





osc/ 

DIGIT 
COUNTER/ 
DECODER 





DISPLAY 











WRITE 
ADORESS 
DECODER 


D6 DS D4 D3 D2 Ol OP 


INTERNAL SCHEMATIC 


DATA BUS D,-D, 

















DIGIT DRIVERS 





Typical interconnect 
for small systems. 12digits 


D31——— — D27 


8B 8 |S 8 BB 


Dp>D, WAQA, CU CE]| Dy-+0, WA, A, CUCE! Dp 2D, WAgA, CUCE 
J * ent J iJ 


Typical schematic 
for 32 digit systems 
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DESIGN CONSIDERATIONS 


For details on design and applications of the DL 1416B 
utilizing standard bus configurations in multiple display 
systems, or Parallel I/O devices, such as the 8255 with an 
8080 or memory mapped addressing on processors such 
as the 8080, Z80, or 6800, or non-microprocessor based 
systems, please refer to Appnote 9A and 13 in our current 
Optoelectronic Data Book. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

It is highly recommended that the display and the com- 
ponents that interface with the display be powered by the 
same supply to avoid logic inputs higher than Vec. Addi- 
tionally, the LEDs may cause transients on the power supply 
line while they change display states. Common practice is to 
place 01 uF capacitors close to the displays across Vcc and 
GND, one for each display, and one 10 uF capacitor for 
every second display. 


ESD PROTECTION 

The metal gate CMOS IC of the DL 1416B is extremely im- 
mune to ESD damage. It is capable of withstanding 
discharges greater than 3KV. However, users of these 
devices are encouraged to take all the standard precau- 
tions, normal for CMOS components. These include proper- 
ly grounding personnel, tools, tables, and transport carriers 
that come in contact with un-shielded parts. Where these 
conditions are not, or cannot be met, keep the leads of the 
device shorted together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
The DL 1416B can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.!. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
-acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone. 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES. 
Since many commercial mixtures exist, you should contact 
your solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical Cor- 
poration, Specialty Chemical Division, Morristown, Nu; 





Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.I. DuPont de Nemours & Co., Wilmington, DE. 


Further information is available in Siemens Appnotes 18 and 
19 in our current Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 20 pin DIP sockets 1.10” wide 
with 100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., Fren- 
chtown, NJ; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


Further information is available in Siemens Appnote 22 in 
our current Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The 16” high characters of the DL 1416B allow readability 
up to 8 feet. Proper filter selection will allow the user to build 
a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized by first considering the ambient 
lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no req) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The DL 1416B is a red 
display and should be matched with a long wavelength 
pass filter in the 600 nm to 620 nm range. For display 
systems of multiple colors (using other Siemens displays), 
neutral density grey filters offer the best compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters, 
but mounting the filters close to the display reduces this 
effect. Care should be taken not to overheat the plastic 
filters by allowing for proper air flow. 


Optimal filter enhancements for any condition can be 
gained through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Cor- 
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E- 
Atlas, Van Nuys, CA. 


Please refer to Siemens Appnote 23 for further information. 
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SIEMENS 





Package Dimensions in Inches (mm) 


DL 1416T 

.160” RED, 4-DIGIT 16-SEGMENT 
ALPHANUMERIC Intelligent Display® 
WITH MEMORY/DECODER/DRIVER 












TF 79 
+@ 
(51) 


n 1.20 
alii 


D 
1902 
ing (483)+(51) 
(279) 
fa a 







INTENSITY 
CODE 


EIA 
DATE 
CODE 


A ODL 1416T Z 
SIEMENS = YYWW 





Tolerance: .XX *.01 (.254), .XXX+*.005 (.127) 





NOT FOR NEW DESIGNS 


(Refer to the Improved Extended Performance of DL 1416B for Similar Applications.) 


FEATURES 
@ End-stackable, 4-Character Package 


@ High Contrast, 160 mil High, Magnified Monolithic 
Characters 


Viewing Angle + 20° 
64-Character ASCII Format 
Built-in Memory, Decoder, Multiplexer and Drivers 


Direct Access to Each Digit Independently and 
Asynchronously 


5 Volt Logic, TTL Compatible 
5 Volt Power Supply Only 
Independent Cursor Function 


Intensity Coded For Display Uniformity 


DESCRIPTION 


The DL1416T Intelligent Display is a four-digit LED 
display module having a 16-segment font and an 
on-board CMOS integrated circuit driver. 


The CMOS chip includes memory for four digits and 
cursor, 64 ASCII character generator ROM, and 
segment/digit drivers with associated multiplexing cir- 
cuitry. Inputs are TTL compatible as is the power 
supply requirement. Data entry is asynchronous and 
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random access. A display system can be built using 
any number of DL 1416Ts since each digit of each 
DL 1416T can be addressed independently. Each digit 
will continue to display the character last ‘‘written”’ 
until replaced by another. 


A cursor is defined as all segments of a digit position 
to be lit. The cursor is not a character, however, and 
upon removal leaves the previously displayed character 
unchanged. Normally, the cursor would be loaded 

and unloaded (flash) under software control. This can 
be used as a pointer in a line of DL1416T displays or 
a ‘lamp test” function is realized by simply storing 
acursor in all four digit positions of a display. 


System interconnection is very straight forward. The 
least significant two address bits (Ag, Ay) are 
connected to the like inputs of all DL1416Ts in a 
system. In small systems having 16 digits 

(4-DL 1416s), the enable (CE) inputs of the four 
devices could simply be used directly to select each 
DL1416T. In larger displays, the CE inputs would 
come from A 1-of-N decoder integrated circuit. In 
this case, address lines Ag .. . A, would go to the 
decoder inputs. Data lines (Dg-Dg) would be con- 
nected to all DL1416Ts directly and in parallel. The 
cursor (CU) and write (W) lines would also be con- 
nected directly directly and in parallel. The display 
will then behave as a ‘‘write-only memory.” 
Important: Refer to Appnote 18, “Using and Handling 


Intelligent Displays". Since this is a CMOS device, normal 
precautions should be taken to avoid static damage. 


Specifications are subject to change without notice. 
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Function 


Write 


COO~AGAWAN — 


= 


Data Input 
Data Input 
Data Input 
Data Input 
Data Input 
Data Input 
Chip Enable 


Cursor Input 
Digit Select 


Function 


Al 
Unused 
Unused 
Unused 
Unused 
Unused 
Unused 
V+ 
Ve 
D6 


_ 20 19 18 17 1615 14 13 12 f 
Digit Select 


DIGIT DIGIT DIGIT DIGIT 
3 2 1 0 


TOP. VIEW 


Data Input 12345678910 


OPTO-ELECTRONIC CHARACTERISTICS @ 25t 


Voltage, Any Pin 
Respect to GND (V-) 
Operating Temperature 
Storage Temperautre 
Relative Humidity 


. -0.5 to Vcc +0.5 VDC 


-20 to +65°C 
~20 to +70°C 


Luminous Intensity per 

digit/8 segments @5V, 
Viewing Angle 

Digit Size 

Spectral Peak Wavelength 

LED to LED intensity matching 
Display to Display intensity matching 


.... 0.16" x0125” 
660 nm 


.. 1.5:1.0 max. 


ing) @ 65°C . : 
inon condensing) Bin to bin intensity matching 


DC CHARACTERISTICS 
sash [SC Tye| Conditions| 


icc Cursor? | 105 mAmaxt| | Voc = 8.0 


loc Blank 
7 


Vin = 0 
Vec = 5.0 V 
W=5.0V 


10 pA Vin =.8V 
Vec = 5.0 V 


ee TTL 
Pee 8807 


mA max (2.0mA 


2.7 V Min 
3.3 V Min 


3. Voc 2 Ving > 0.6 Voc 
4. Ve, = +5.0 VDC +10% 


1. Measured at 5 seconds. 
2. 60 sec. max. duration. 


TIMING CHARACTERISTICS 
AC CHARACTERISTICS @ 25°C 


MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds) BEI 


es Tces ———* TCEH [-— 

oe aa we TAH —* 
A el raed 
Two a Tw aad 


00-08 Se 


== ToS =~ TOH 


4 VOLTS 


QO VOLTS 


WRITE CYCLE WAVEFORMS 


TIMING MEASUREMENT 
VOLTAGE LEVELS 


This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be taken to 
avoid damage due to high static voltages or electric fields. 

Unused inputs must be tied to an appropriate logic voltage level (eigher V+ or V—). 

Warning — Do not use solvents containing alcohol. 

Access time is defined as Tas + Tp (sum of address set up and data hold times}. 
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LOADING DATA 


The chip enable (CE) held low and cursor (CU) held 
high will enable data loading. The desired data code 
(Do-Dg) and selected digit address (Ag-A) should be 
held stable while write (W) is low for storing new data. 
The timing parameters in the AC characteristics 

tabie are minimum and should be observed. There are 
no maximum timing requirements. Data entry may be 
asynchronous and in random order. All undefined 
data codes (see character set) loaded as data will dis- 
play a blank. 


Digit 0 is defined as the right hand digit with A; = Ao 
= 0= low. 


TYPICAL LOADING DATA STATE TABLE 


DATA INPUT DIGIT DIGIT DIGIT DIGIT 
D6 D5 D4 D3 D2 D1 DO 3 2 1 0 
4. 


al 
ei 





NO NO NO NO 
CHANGE | CHANGE| CHANGE] CHANGE 
10 NO NO 
CHANGE | CHANGE| CHANGE A 
NO NO 
CHANGE|CHANGE| B 
NO 
cHance|  C 
1°) Cc | 
c | 
19) K | 
SEE CHARACTER SET 


| Re See ee cee a oa 4 
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x 
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L 





oe ete a ol oo ce 
et EOE tee a Oe 
bor a or Er 
barr irr Fes 
| zreerrrx 
|errrerex 
IL eae oe eA So ee 


=x 


X = DON'T CARE 


CHARACTER SET 





LOADING CURSOR 


The chip enable (CE) and Cursor (CU) are held low. 
A write (W) signal will now load a cursor into any 
digit position for which the respective first four data 
lines (Dg, Dy, Dz, D3) individually or together are 
held high. {f previously stored, the cursors can only 
be removed if their respective data lines are held 
low while CE, CU are low and write (W) occurs. 


The cursor (CU) should not be hardwired high (off). 
During the power-up of DL 1416s the cursor memory 
will be in a random state. Therefore, it is recom- 
mended for the processor-based system to initialize 
or write out possible cursors during. the system initial- 
izing portion of the software. 


The cursor display will be over ridden by a blank 
from an undefined code in that digit position. 


TYPICAL LOADING CURSOR STATE TABLE 


ADDRESS DATA INPUT Bish eiait igi ad 
A, |D6 DS D4 D3 D2 D1 DO 
I 


x Kx KKK KK 
x «KK KK KK OK 


aia 
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xx xx xX KK x 
xx «KKK KK x 
etrierrer.x 
rroreireeex 
rirerrzgerx 
ARzAWRARKAR 
of@woaaM@nwo 
ner mgm 














D6 D5 D4 D3 





AR AP 





b+ 
baila 


L)/H:L/H 


| 
a 
| 





ae 


L 


| 
a 





} 
| 
LiH 





H 
ale 





















































NOTE: All undefined data codes that are loaded or occur on power-up will cause a blank display state. 
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INTERNAL SCHEMATIC 
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for small systems. 12digits 
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DESIGN CONSIDERATIONS 


For details on design and applications of the DL 1416T utiliz- 
ing standard bus configurations in multiple display systems, 
or parallel I/O devices, such as the 8255 with an 8080 or 
memory mapped addressing on processors such as the 
8080, Z80, 6800, or non-micro processor based systems, 
please refer to Appnote 9A and 13 in the current Siemens 
Optoelectronic Data Book. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

It is highly recommended that the display and the com- 
ponenis that interface with the display be powered by the 
same supply to avoid logic inputs higher than Vec. Addi- 
tionally, the LEDs may cause transients on the power supply 
line while they change display states. The common practice 
is to place .01 uF capacitors close to the displays across 
Vcc and GND, one for each display, and one 10 pF 
Capacitor for every second display. 


ESD PROTECTION 

The metal gate CMOS IC of the DL 1416T is extremely im- 
mune to ESD damage. It is capable of withstanding 
discharges greater than 3KV. However, users of these 
devices are encouraged to take all the standard precau- 
tions, normal for CMOS components. These include proper- 
ly grounding personnel, tools, tables, and transport carriers 
that come in contact with unshielded parts. Where these 
conditions are not, or cannot be met, keep the leads of the 
device shorted together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
The DL 1416T can be hand soldered with SN63 solder us- 
ing a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 70°C. 
Water soluble organic acid flux or (except carboxylic acid) 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell. between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone. 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES. 
Since many commercial mixtures exist, you should contact 
your preferred solvent vendor for chemical composition in- 
formation. Some major solvent manufacturers are: Allied 
Chemical Corporation, Specialty Chemical Division, Morris- 


town, NJ; Baron-Blakeslee, Chicago, |L; Dow Chemical, 
Midland, Ml; E.!1. DuPont de Nemours & Co., Wilmington, 
DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 20 pin DIP sockets 1.10” wide 
with 100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The 0.16” high characters of the DL 1416T allow readability 
up to six feet. Proper filter selection will allow the user to 
build a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user’s benefit by first con- 
sidering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The DL 1416T is a red 
display and should be matched with a long wavelength 
pass filter in the 600 nm to 620 nm range. For display 
systems of multiple colors (using other Siemens displays), 
neutral density grey filters offer the best compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter ennancements for any condition can be gain- 
ed through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Paneigraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Cor- 
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Componenis, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; I.E.E.- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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FEATURES 


© 0.112” x 0.088” Magnified Monolithic Character 

e Rugged Solid Plastic Encapsulated Package 

e Wide Viewing Angle +40°, Both Axis 

¢ Compact Size for Hand Held Equipment 

e Fast Access Time, 525 ns 

¢ Full integrated CMOS Drive Electronics 

¢ Direct Access to each Digit Independently & 
Asynchronously 

¢ TTL Compatible, 5 Volt Power 

¢ 17th Segment for Improved Punctuation Marks 

¢ Low Power Consumption, Typically 10 mA per 
Character 

e Display Blank Function 

e End-Stackable, Eight Character Package 

e Intensity Coded for Display Uniformity 

¢ 100% Burned In and Tested 


¢ Extended Operating Temperature Range: 
-40°C to +85°C 


DESCRIPTION 


The DL 1814 is an 8-digit module. Each digit has 16 
segments plus a decimal segment and a built-in CMOS 
integrated circuit. 


The integrated circuit contains memory, ASCII character 
generator, and LED multiplexing and drive circuitry. Inputs 
are TTL compatible. A single 5 volt power supply is re- 
quired. Data entry is asynchronous and random access. A 
display system can be built using any number of DL 1814's 
since each character in any DL 1814 can be addressed 
independently and will continue to display the character 
last written until it is replaced by another. 
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DL 1814 


.112” Red, 8-Digit 17-Segment 


ALPHANUMERIC Intelligent Display® 


With Memory/Decoder/Driver 


Package Dimensions in Inches (mm) 


DL1814 
SIEMENS 
Pin 1 Indicator. 


160202 
(4.06) 


TOLERANCE: .XX = .01 (,25) 
XXX = 010 (.254) 





Maximum Ratings 


Supply Voltage Veg . 6... eee -0.5 V to +6.0 Vde 
Voltage, Any Pin Respect 


to: GND: ecew acne ad ae foe -0.5 V to (Veg +0.5) Vde 
Operating Temperature............... - 40°C to +85°C 
Storage Temperature ............... — 40°C to + 100°C 
Relative Humidity (non condensing) @85°C .......... 85% 
Maximum Solder Temperature, 1.59 mm (0.063”) 

below Seating Plane, t<5 sec................, 260°C 
ESD (MIL-STD-883, method 3015) ............. Vz=3 KV 
Optical Characteristics 
Spectral Peak Wavelength................. 660 nm typ. 
Magnified digit size................00. 0.112” x 0.088” 


Time Averaged Luminous Intensity...... 0.2 mcd/digit min. 
(100% brightness, 


8 segments/digit, Vec = 5 V) 0.5 mcd/digit typ. 


LED to LED Intensity Matching............. 1.8:1.0 max. 
Device to Device Intensity Matching (one bin) . 1.5:1.0 max. 
Bin to Bin Intensity Matching. .............. 1.9:1.0 max. 
Viewing Angle (off normal axis) 
HOPZONAl ieee dae eserat de ie scheee ae teetee EA ea + 40° 
Vertical 32. sects Anca ead Aiotdnae agen ee 4 +40° 


Specifications are subject to change without notice. 



























TOP VIEW 

























1 Data input BL (Blank) 
2 | D1 Data input NO PIN 
3 | D2 Data input NO PIN 
4 |D3 Data input NO PIN 
5 | D4 Data input NO PIN 
6 | D5 Data input NO PIN 
7 Data input NO PIN 
8 NO PIN 
9 |A0 Address NO PIN 
Al Address NO PIN 
A2__— Address NO PIN 
Write NO PIN 





(Chip Enable) 
123 4 5 6 7 8 910 1) 12 13} 








DC CHARACTERISTICS 


Parameter 
loc™ 8 Digits on 
10 segments/digit 


lec Blank(?) 


li (all inputs) 


Vi 
Vit 


Vec 5 V+0.5 V 


ae a Ee 
fod es 





Notes: 1. Measured at 5 sec. 


AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @Vcc = 4.5 V 
Parameter +25°C (ns) 
0 is eee (eee ee 
0 
00 



















Notes: 1. ‘‘Off Axis Viewing Angle’’ is here defined as: ‘'the minimum angle in any direction from the normal to the display surface 
at which any part of any segment in the display is not visible. 

This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be taken to avoid damage 
due to high static voltages or electric fields. See Appnote 18. 

Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-). 

Warning: Do not use solvents containing alcohol. 

Voc =5.0 VDC + 10%. 

Access time is defined as Tyg +Tp,, (sum of address set up and data hold time). 

Voc =4.5 V, worst case for all timing parameters. 
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LOADING DATA 


Loading data into the DL1814 is straightforward. The desired 
data and chip enable should be present and stable during 
a write pulse. No synchronization is necessary, and each 
character will continue to be displayed until it is replaced 
with another. Multiple displays will require an external 
decoder IC connected to the chip enable input. 


Setting the chip enables CE to its true state will enable data 
loading. The desired data code (DO-D6) and digit address 
(Ag, Ay, Ao) must be held stable during the write cycle for 
storing new data. Data entry may be asynchronous and 
random. (Digit 0 is defined as right hand digit with 

(Az =A; =A =0.) 


TIMING CHARACTERISTICS 


WRITE CYCLE WAVEFORMS 
ce ' 
le Tees ——' TcEH le 


AG, A) 


Tas ————e- Tax | 


Se Ge ee eas 
Al ig Pe 


ee Tos ~~ pues! 


Dg -06 


TIMING MEASUREMENT 
VOLTAGE LEVELS 


4 VOLTS 
O VOLTS 


TYPICAL LOADING DATA STATE TABLE 
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D6 DS D4 


x DETTE TTL x< 
Fe oe re eX 
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[cil eek 4 ce Coos oe cee lel eae ceded eel Bl 4 
Cele ere ee ee es 
> ee Gee eee DO OS el el ee ee = 
xox Dire LirerxzKx 
SK Lr ee ee eX 


D3. D2 O01 DO 
PREVIOUSLY LOADED DISPLAY 


BLANK DISPLAY 
L ITH I 
SEE CHARACTER CODE 





DISPLAY BLANKING 


Blanking the display may be accomplished by loading a 
blank or space into each digit of the display or by using 
the (BL) display blank input. 


Setting the (BL) input low does not affect the contents of 
either data. A flashing display can be realized by pulsing 


(BL). 
A flashing circuit can easily be constructed using a 555 
astable multivibrator. Figure 1 illustrates a circuit in 


which varying R1 (100K ~10K) will have a flash rate 
of 1Hz~10 Hz. 


FIGURE 1. FLASHING CIRCUIT FOR DL 1814 
USING A 555 
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ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

It is highly recommended that the display and the 
components that interface with the display be powered by 
the same supply to avoid logic inputs higher than. Vcc. 
Additionally, the LEDs may cause transients in the power 
supply line while they change display states. Common prac- 
tice is to place .01 wF capacitors close to the displays across 
Vec and GND, one for each display, and one 10 pF 
capacitor for every second display. 


ESD PROTECTION 

The metal gate CMOS IC of the DL 1814 is extremely 
immune to ESD damage. It is capable of withstanding 
discharges greater than 3 KV. However, users of these 
devices are encouraged to take all the standard pre- 
cautions, normal for CMOS components. These include 
properly grounding personnel, tools, tables, and transport 
carriers that come in contact with un-shielded parts. Where 
these conditions are not, or cannot be met, keep the leads 
of the device shorted together or the parts in anti-static 
packaging. 


SOLDERING CONSIDERATIONS 
The DL 1814 can be hand soldered with SN63 solder using 
a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 


resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.!. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone. 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES. 
Since many commercial mixtures exist, you should contact 
your solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical Cor- 
poration, Specialty Chemical Division, Morristown, NJ; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 26 pin DIP sockets 960” wide 
with 100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The .112” high characters of the DL 1814 allow readability 
up to six feet. Proper filter selection will allow the user to 
build a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user’s benefit by first 
considering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The DL 1814 is a 
standard red display and should be matched with a long 
wavelength pass filter in the 600 nm to 620 nm range. For 
display systems of multiple colors (using other Siemens’ 
displays), neutral density grey filters offer the best 
compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter enhancements for any condition can be gain- 
ed through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Cor- 
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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FEATURES 


¢ 0.16” x 0.125” Magnified Character 


DL 2416T 


.160” Red, 4-Digit 16-Segment Plus Decimal 
ALPHANUMERIC Intelligent Display® 
With Memory/Decoder/Driver 


LED Programmable/ 
Intelligent 
Display Devices 


Package Dimensions in Inches (mm) 





012 + 002 
(305) 051) TYP 





60 + 02 
(15.24) (51) 





la 1.00 MAX 
(25.40) 


EIA DATE 
CODE 


LUMINOUS 





A2 
(10.67) 


Tolerance: .XX=.0) (.254) 


PIN 1 INDICATOR .020 TYP .095 = 
aa (241) = ia TYP (2.54) XXX=.005 (127) 





¢ Wide Viewing Angle, X Axis + 45°, Y Axis +55° 


* Close Multi-line Spacing, 0.8” Centers 


DESCRIPTION 


¢ Rugged Solid Plastic Encapsulated Package The DL 2416T is a four digit display module having 16 


e Fast Access Time, 300 ns @25°C 

¢ Full Size Display for Stationary Equipment 
© Built-in Memory 

¢ Built-in Character Generator 

¢ Built-in Multiplex and LED Drive Circuitry 


segments plus decimal and a built-in CMOS integrated 
circuit. 


The integrated circuit contains memory, ASCII ROM 
decoder, multiplexing circuitry, and drivers. Data entry is 
asynchronous and can be random. A display system can be 
built using any number of DL 2416Ts since each digit of 


* Direct Access to Each Digit Independently & any DL 2416T can be addressed independently and will 
Asynchronously continue to display the character last stored until replaced 

¢ Independent Cursor Function by another. 

¢ 17th Segment for Improved Punctuation Marks System interconnection is very straightforward. The least 


® Memory Function that Clears Character and 


Cursor Memory Simultaneously 


significant two address bits (Ap, Aj) are normally connected 
to the like named inputs of all DL 2416Ts in the system. With 
two chip enables (CE1, and CE2) four DL 2416Ts (16 


* True Blanking for Intensity Dimming Applications characters) can easily be interconnected without a decoder. 


¢ End-Stackable, 4-Character Package 
e Intensity Coded for Display Uniformity 


Data lines are connected to_all DL 24161s directly and in 
parallel, as is the write line (WR). The display will then 


° Extended Operating Temperature Range: - 40°C behave as a write-only memory. 


to +85°C 
¢ Superior ESD Immunity, 3 KV 
¢ 100% Burned In and Tested 
¢ Wave Solderable 


© TTL Compatible over Operating Temperature 


Range 


The cursor function causes all segments of a digit position 
to illuminate. The cursor is not a character, however, and 
upon removal the previously displayed character will 
reappear. 


The DL 2416T has several features superior to competitive 
devices. The superior ESD immunity afforded by the metal 
gate CMOS construction and 100% pre-burned in process- 
ing assures users of the DL 2416T that the devices will func- 
tion in more stressful assembly and use environments. The 
full width character ‘J” affords better readability under 
adverse conditions and the “true blanking” allows the 
designer to dim the display for more flexibility of display 
presentation. Finally, the CLR clear function will clear the 
cursor RAM and the ASCII character RAM, simultaneously. 


Specifications are subject to change without notice. 


DESCRIPTION (Continued) 


Siemens goes to great lengths to qualify the performance of 
its devices. This package construction, utilized in 5 different 
devices, has undergone over 800,000 device test hours 
without failure. These include 1000 hour life tests under 
ambient, elevated, and reduced temperatures and elevated 
temperature with humidity testing. 


All products are 100% burned in and tested, then subjected 
to outgoing AQLs of 1.2% for dimensions and mechanical 
defects and 1.0% for each of the following: electrical, lens 
defect, solderability, package integrity, local die defects and 
brightness matching segment to segment, digit to digit and 
group to group. 


TOP VIEW 
18 17 16 15 14 13 12 11 10 


123 4567 8 9 


Product Identification Marking 
On Front Surface. 


Function Function 


CET Chip Enable Gnd 

CE Chip Enable D@ Data Input 
CLR Clear D1 Data Input 
CUE Cursor Enable D2 Data Input 
CcU Cursor Select D3 Data Input 
WR Write D6 Data Input 
At Digit Select O05 Data Input 
A® Digit Select D4 Data Input 
Vee BL Display Blank 


1 
2 
3 
4 
5 
6 
7 
8 
9 


DC CHARACTERISTICS 


Parameter 


log 4 Digits on 
10 es 


1. Measured at 5 sec. 
2. 60 sec max duration. 


Maximum Ratings 


Supply Voltage Vcc -0.5 V to +6.0 Vde 
Voltage, Any Pin Respect 

—0.5 V to (Veg +0.5) Vde 
Operating Temperature — 40°C to +85°C 
Storage Temperature -— 40°C to + 100°C 
Relative Humidity (non condensing) @85°C 
Maximum Solder Temperature, 1.59 mm (0.063”) 

below Seating Plane, t<5 sec 


ESD (MIL-STD-883, method 3015) 


Optical Characteristics 


Spectral Peak Wavelength 660 nm typ. 
Magnified digit size............ 0.000008. .160” x.125” 
Time Averaged Luminous Intensity 

(100% brightness, 

8 segments/digit, Vec = 5 V) 
LED to LED Intensity Matching 
Device to Device Intensity Matching (one bin) . 
Bin to Bin Intensity Matching 
Viewing Angle (eff normal axis) 

Horizontal 

Vertical 


0.5 med/digit min. 
1.0 med/digit typ. 


1.5:1.0 max. 
1.9:1.0 max. 


Vin =0.8 V, ieee 
5.0 V 


Voc = 5 V+0.5 V 
Vec= 5 V+05 V 
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @Voc = 4.5 V1) 

Parameter [_Symbol__| 40°C (ns) | _+25°C (ns) | + 85°C (ns) 
Chip Enable Set Up Time 
Address Set Up Time a ee eee 
Chip Enable Hold Time 


Address Hold Time 


Cursor Hold Time | Ton | 



















Write Delay Time 
Write Time 


Clear(3) 


Access Time) 


Notes: 1. Voc =45 V is worst case, all timing parameters improve as Vcc increases. 
2. Access time Tacc =Tas +TpH 
3. Clear timing in miliseconds. 


75 
75 
75 
5 
5 
5 
5 
00 
25 
5 
50 





TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS LOADING DATA 


Setting the chip enable (CE1, CE2) to their true state will 


chi ces \ f ~ enable data loading. The desired data code (DO-D6) and 

Tees a ae digit address (Ap, Ay) must be held stable during the write 
mes XK >= altace 
=== aq a Sree Data entry may be asynchronous and random. (Digit 0 is 
= Ne ye defined as a right hand digit with A, =A. =0.) 
a Two am Tw ma] Clearing of the entire internal four-digit memory can be ac- 
complished by holding the clear (CLR) low for one complete 

acest ee ee ees ae display multiplex cycle, 15 mS minimum. The clear function 


=! os Fon —| will clear both the ASCII RAM and the cursor RAM. Loading 
an illegal data code will display a blank. Clear (CLR) is inac- 


TIMING MEASURE MENT 4 VOLTS 
vourace vevers KK = 2 votts tive during BL. 


0 VOLTS 


TYPICAL LOADING DATA STATE TABLE 





DISPLAY 
DIGIT 


1 


CONTROL Isoanes DATA 
BL CET CEZ cue CU 


WR 


ctr 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


Al AO D6 D5 D4 03 D2 D1 DO 


ao 


x< 
x 
cr 
x 


PREVIOUSLY LOADED DISPLAY 
x xX 


x 


x XxX 
Lok 
t oH 
eek 


WDANMARANHAA 
mmmm<<<lo 


LoL 
BLANK DISPLAY 
H tL t L H H H 
CLEARS CHARACTER DISPLAYS 


SEE CHARACTER CODE 


qQ 
m 





= oe EPA eee ES Bs 
me xKerKree”r er xe 
mr MePKerer err rE 
PFrrxMr rere ee 
xz erTKXxXIrIrTIrTIrK EX 
PrP rrrrreeexxe 
x «MEX ITrIPeK SX 
“~ KxxrUxXrrorere x 














SEE CHARACTER 
SET 





X = DON’T CARE 
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LED Programmable/ 


Intelligent 
Display Devices 


LOADING CURSOR 
Setting the chip enables (CE1, CE2) and cursor select (CU) LOADING CURSOR STATE TABLE 


to their true state will enable cursor loading. A write (WR) | contro awoness|| ara DISPLAY 
pulse will now store or remove a cursor into the digit loca- ree Ge aE tbe 

tion addressed by Ao, Aj; as defined in data entry. A cursor ee pes Be PE Pe 
will be stored if DO=1; and will be removed if DO=0. The PREVIOUSLY LOADED DISPLAY 


cursor (CU) pulse width should not be less than the write uh PREWIOUNLY. CTORED. CURSORS 
(WR) pulse or erroneous data may appear in the display. on 


r 
Pa 
= 
=x 
nN 
= 


For those users not requiring the cursor, the cursor enable 
signal (CUE) may be tied low to disable the display of the 
cursor function. A flashing cursor can be realized by simply 
pulsing CUE. If the cursor has been loaded to any or all 
positions in the display, then CUE will control whether the 
cursor(s) or the characters appear. CUE does not.affect the y- pon-t care 
contents of cursor memory. 


H 
H 
H 
L 





DISABLE CURSOR DISPLAY 
H |lxX XxX KX X X XL 
DISPLAY STORED CURSOR 


rrrrr~r~rTi~aits 
xrexXPPerreXE 
xrxXxrrrerexx 
rerrrrrirs 
xrPexKXrerrreeox 
mreueereereere 
ZzTrTrrTrr~r1TitTsTtTT 
T3oaeMMrT2TT OOD w 
mmmm Bien mmm 
> > BRRB> >> 
> > PRRRH7> Oo 


DISPLAY BLANKING 


The display can be dimmed by pulse width modulating the 
planning ie Gispiay me Pe eee emiplened By eading a (BL) at a frequency sufficiently fast to not interfere with the 
blank or space into each digit of the display or by using the internal clock. This clock frequency may vary from 200 Hz 
(BL) Gieplay. Pian INPU to 1.3 KHz. The dimming signal frequency should be 
Setting the (BL) input low does not affect the contents of 2.5 KHz or higher. Dimming the display also reduces power 

g 
either data or cursor memory. A flashing display can be consumption. 


realized by pulsing (BL). An example of a simple dimming circuit using a 556 is 


A flashing circuit can easily be constructed using a 555 ; illustrated in Figure 2. Adjusting potentiometer R2 will dim 
astable multivibrator. Figure 1 illustrates a circuit in which the display through frequency modulation (2.5 KHz to 
varying R1 (100K ~ 10k) will have a flash rate of 4.4 KHz). Adjusting potentiometer R3 will dim the display by 
1 Hz~10 Hz. increasing the negative pulse width (10% to 50%). 


FIGURE 1. FLASHING CIRCUIT FOR DL 2416T 
USING A 555 FIGURE 2. DIMMING CIRCUIT FOR DL 2416T 
USING A 556 


To BL 
on DL-2416T 


C1=4.7 pF 
C2=10 pF 
C3=1 pF 
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SEGMENT 
DRIVERS 


INPUT CONTROL 


Internal Block Diagram 





Typical Schematic for 16 Digit System 


DL 2416T 


2-29 


CHARACTER SET 








CLR 





All other input codes display “blank” 
00-D6 















































DESIGN CONSIDERATIONS 


For details on design and applications of the DL 2416T utiliz- 
ing standard bus configurations in multiple display systems, 
or parallel I/O devices, such as the 8255 with an 8080 or 
memory mapped addressing on processors such as the 
8080, Z80, 6502, 8748, or 6800 refer to Appnote 14, and 20, 
in the current Siemens Optoelectronic Data Book. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

It is highly recommended that the display and the 
components that interface with the display be powered by 
the same supply to avoid logic inputs higher than Vcc. 
Additionally, the LEDs may cause transients in the power 
supply line while they change display states. Common prac- 
tice is to place .01 uF capacitors close to the displays across 
Vec and GND, one for each display, and one 10 pF 
capacitor for every second display. 


ESD PROTECTION 

The metal gate CMOS IC of the DL 2416T is extremely 
immune to ESD damage. It is capable of withstanding 
discharges greater than 3 KV. However, users of these 
devices are encouraged to take all the standard pre- 
cautions, normal for CMOS components. These include 
properly grounding personnel, tools, tables, and transport 
carriers that come in contact with un-shielded parts. Where 
these conditions are not, or cannot be met, keep the leads 
of the device shorted together or the parts in anti-static 
packaging. 


SOLDERING CONSIDERATIONS 
The DL 2416T can be hand soldered with SN63 solder us- 
ing a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec, to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone.(1) 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES. 
Since many commercial mixtures exist, you should contact 
your solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical Cor- 
poration, Specialty Chemical Division, Morristown, Nu; 


Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 18 pin DIP sockets 600” wide 
with 100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The .160” high characters of the DL 2416T allow readability 
up to eight feet. Proper filter selection will allow the user to 
build a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user’s benefit by first 
considering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no req) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The DL 2416T is a 
standard red display and should be matched with a long 
wavelength pass filter in the 600 nm to 620 nm range. For 
display systems of multiple colors (using other Siemens’ 
displays), neutral density grey filters offer the best 
compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter enhancements for any condition can be 
gained through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Cor- 
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters. Recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 


(1)Some commercial names for acceptable compounds are: Basic TF, Arklone P, Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA, and Blaco-tron TA. 
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SIEMENS DL 3416 


.225” Red, 4-Digit 16-Segment Plus Decimal 
ALPHANUMERIC Intelligent Display® 





FEATURES 


© 0.225” x 0.192” Magnified Monolithic Character 
e Wide Viewing Angle, X Axis +45°, Y Axis +55° 
e Close Vertical Row Spacing, 0.8” centers 

¢ Rugged Solid Piastic Encapsulated Package 

¢ Fast Access Time, 300 ns 

¢ Full Size Display for Stationary Equipment 

¢ Built-in Memory 

¢ Built-in Character Generator 

© Built-in Multiplex and LED Drive Circuitry 

¢ Each Digit Independently Addressed 


¢ TTL Compatible, 5-Volt Power, Vj, =2.0 V, 
ViL =0.8 Vv 


¢ Independent Cursor Function 

¢ 17th Segment for Improved Punctuation Marks 

¢ Memory Clear Function 

* Display Blank Function, for Blinking and Dimming 
e End-Stackable, 4-Character Package 

¢ Intensity Coded for Display Uniformity 


¢ Extended Operating Temperature Range: 
-40°C to +85°C 


e Wave Solderable 
¢ 100% Burned In and Tested 
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With Memory/Decoder/Driver 


Display Devices 


Package Dimensions in Inches (mm), 


LED Programmable/ 
Intelligent 
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157 325 


“el el [Te 








225 TYP (6.72) 
= 


45 6 7 8 % WT 








1. 1,29 (32.77) — 4 


za 


ATE INTENSITY, 
INDICATOR a ra Ts 


[ 
= 1. 
im if ae +(51) 
100 TYP. Loa wet TP. 
(254) (51) 
DESCRIPTION 


The DL 3416 is a four digit display module having 16 
segments plus decimal and a built-in CMOS integrated 
Circuit. 





z 3416 
a SIEMENS 


im 1 
ami 
REF 


(3.68) 


5 re 
(12: 3} 








TOLERANCE: .XX = .01 (.25) 
XXX = 008 (. ‘on 


The integrated circuit contains memory, ASCII ROM 
decoder, multiplexing circuitry, and drivers. Data entry is 
asynchronous and can be random. A display system can be 
built using any number of DL 3416s since each digit of any 
DL 3416 can be addressed independently and will continue 
to display the character last stored until replaced by another. 


System interconnection is very straightforward. The least 
significant two address bits (Ag, Aj) are normally connected 
to the like named inputs of all DL 3416s in the system. With 
four chip enables four DL 3416s (16 characters) can easily 
be interconnected without a decoder. 


Alternatively, one-of-n decoder IC’s can be used to extend 
the address for large displays. 


Data lines are connected to all DL 3416s directly and in 
parallel, as is the write line (WR). The display will then 
behave as a write-only memory. 


The cursor function causes all segments of a digit position 
to illuminate. The cursor is not a character, however, and 
upon removal the previously displayed character will 
reappear. 


The DL 3416 has several features superior to competitive 
devices. The superior ESD immunity afforded by the metal 
gate CMOS construction and 100% pre-burned in process- 
ing assures users of the DL 3416 that the devices will func- 
tion in more stressful assembly and use environments. The 
full width character ‘U” affords better readability under 
adverse conditions and the “true blanking” allows the 
designer to dim the display for more flexibility of display 
presentation. Finally, the CLR clear function will clear the 
cursor RAM and the ASCII character RAM, simultaneously. 


Specifications are subject to change without notice. 











DESCRIPTION (Continued) 


Siemens goes to great lengths to qualify the performance of 
its devices. This package construction, utilized in 5 different 
devices, has undergone over 800,000 device test hours 
without failure. These include 1000 hour life tests under 
ambient, elevated, and reduced temperatures and elevated 
temperature with humidity testing. 


TOP VIEW 
ee EL 
fe et 











All products are 100% burned in and tested, then subjected 


to outgoing AQLs of 1.2% for dimensions and mechanical eS 
defects and 1.0% for each of the following: electrical, lens L__ Product Identification 

defect, solderability, package integrity, local die defects and Marking on Front Surface 
brightness matching segment to segment, digit to digit and 

group to group. 














Pin Function Pin, Function 
‘ 7 1 CE1 Chip Enable 12 GND 
Maximum Ratings 2  CE2Chip Enable 13. NIC 
3 CE3 Chip Enable 14 BL Bianking 
Supply Voltage Voc... eee eee -0.5 V to +6.0 Vdc 4 CE4 Chip Enable 15 ~ONIC 
Voltage, Any Pin Respect 5 CLR Clear 16 DO Data Input 
te 6 vcc 17 D1 Data Input 
to GND hand tN ae ash eee 0.5 V to (Vcc +0.5) Vde 7 AO Digit Select 18 D2 Data Input 
Operating Temperature............... - 40°C to +85°C 8 Al Digit Select 19 D3 Data Input 
= 9 WR Write 20 D4 Data Input 
Storage Temperature er One crete 40°C to + 100°C 40° — ZU Cursor Select 21 ‘DS Data Input 
Relative Humidity (non condensing) @85°C ......... 85% 11. CUE Cursor Enables 22 D6 Data Input 
Maximum Solder Temperature, 1.59 mm (0.063”) 
below Seating Plane, t<5 sec..............0.. 260°C 
ESD (MIL-STD-883, method 3015) ............. Vz=3 KV TIMING CHARACTERISTICS 
Optical Characteristics WRITE CYCLE WAVEFORMS 
Spectral Peak Wavelength................. 660 nm typ. a=, GE | | 
Magnified digit size.............. 0.0000. 225" x.192" noes PEE 
Time Averaged Luminous Intensity CU AS:.6 
(100% brightness, hae Tas ———+=— TAH =| 
8 segments/digit, Voc =5 V) ........ 0.5 mcd/digit typ. Wh \ yA 
LED to LED Intensity Matching............. 1.8:1.0 max. af Sot ene) 
Device to Device Intensity Matching (one bin) . 1.5:1.0 max. 
Bin to Bin Intensity Matching............... 1.9:1.0 max. atta A =) 
Viewing Angle (off normal axis) Oe ee 
PASH ZOIEEL iat sat sat gie i eee a nh Abe arth alles +40° TAMING MEASUREMENT » aa = Sverre 
Vertical ei. eects nat fac ide seer ae aeasede eas +55° fe rage ee OvOrTS 
DC CHARACTERISTICS 


loc Cursor. 2) 


lec Blank(*) ; ; Voc =5 V, BL=0.8 V 


Mit (all inputs) Vin=0.8 V, Vec= 
5.0 V 


Vi : , : Voc =5 V+05 V 
VIL Voc =5 V+0.5 V 


Notes: 1. Measured at 5 sec. 
2.60 sec. max. duration. 
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @Vcc = 4.5 V1) 


Parameter 





+85°C (ns) 
375 
375 





375 


Write Delay Time Two 


Data Set Up Time Tps 





Access Time(2) 





Notes: 1. Voc =4.5 V is worst case, all timing parameters improve as Vcc increases. 
2. Access time Tacc =Tas tT pH 
3. Clear timing in miliseconds. 


LOADING DATA 


Setting the chip enable (CE1, CE2, CE3, CE4) to their true 
state will enable loading. The desired data code (DO-D6) 
and digit address (Ag, A;) should be held stable during the 
write cycle for storing new data. 


Data entry may be asynchronous and random. (Digit 0 is 
defined as a right hand digit with Ay =Ap =0.) 


Clearing of the entire internal four-digit memory can be ac- 
complished by holding the clear (CLR) low for one complete 
display multiplex cycle, 15 mS minimum. 


TYPICAL LOADING DATA STATE TABLE 


















































DIGIT 
BL CE1CE2GE3CE4 CUE CU WR CLR || A1 AO «D6 DS D4 D3 D2 D1 DO 3°92 «1 ~«0 
HI x] x] x] x} oe] x} Hi H PREVIOUSLY LOADED DISPLAY GiRIE|Y 
H/L| x] x] x}eu] x| x] H | x] x x{x| x| x] x] x| x G{/RIE|Y 
HH] x{L} x} xX{e{x| xf Hu fx] x fx] x} xf xt x} xf x | Giri ely 
H| x| x; HEX] et] x| xf aH | xy x fx} xy x] x] x] xp x |] Gi Ri evy 
H) x} Xi x] H) LL] xX| x] 4H x| x x} xi x} xX] xX} x} x G|R|E'Y 
Hw] x} x{ x] x|oj; x] Ha | xf x fo x| xi xix} x} xix |e] ryeiy ! 
H|/ HH} H/C] et] el} aye] x tie Hi/L] Le] ue] Hw] Ll] Hu G|R| Ee; E 
H/ H]/ HI LC} ei] et] Hi uta Lj H|t| H} ct] H] Lc] G|R!UlE 
H|/H} AH} LL] e] oe} Hel dH HILL HJ} Le] Ee} a] Af eo] GiL}]u-.e 
H/H| HH] L{ ou] cp wee] a H| H H}L] LPL] ey a] e Ble} uUleE 
L| x] x] x} x} x] x] aia x| x BLANK DISPLAY 
Hy) H|H] Le} ee] el} aH] ela H| H H[ cel c| ef Hw] H] H Gjtjule 
H{x[|x| x} x{[ el x{ xe CLEARS CHARACTER DISPLAY 
H H H, Ll L Lk H 1s H x SEE CHARACTER CODE SEE en 

E 
Hl 
































X = DON'T CARE 


LOADING CURSOR 


Setting the chip enables (CE1, CE2, CE3, CE4) and cursor 
select (CU) to their true state will enable cursor loading. A 
write (WR) pulse will now store or remove a cursor into the 
digit location addressed by Ao, Ay; as defined in data entry. 
A cursor will be stored if DO=1; and will be removed if 
DO=0. Cursor will not be cleared by the CLR signal. The 
cursor (CU) pulse width should not be less than the write 
pulse (WR) width or erroneous data may appear in the 
display. 





125 
100 


300 
225 





For those users not requiring the cursor, the cursor enable 
signal (CUE) may be tied low to disable display of the 
cursor function. A flashing cursor can be realized by simply 
pulsing CUE. If the cursor has been loaded to any or all 
positions in the display, then CUE will contro! whether the 
cursor(s) or the characters appear. CUE does not affect the 
contents of cursor memory. 


LOADING CURSOR STATE TABLE 





















DIGIT 
BL CE1CE2CE3CE4CUE CU WRCLR Al AO D6 D5 D4 D3 D2 DI DO 3 2 1 0] 
H| x] x] x L| x |H]H PREVIOUSLY LOADED DISPLAY B/E/A]R 
H/} x] x] x H| XH} H DISPLAY PREVIOUSLY STORED CURSORS || B| E | A| R 
H/H] HL H! EL |L]H ete x| x] x] x] x x| H B)/e;al|B 
H|H]HIL H} LJL|H Lj] H x} XxX] x| x1 x] x}H B) —|@! @ 
H HI] HIL |H| Lit |H H/-L x| x} xX! xX] xX] X|H 8 | | &| & 
H{H[H]e pH) Le) Hw fi a} H x} x] x] x} x} x] 4 H || @ 
H|H]H/L HH) L}e)H | wit | x] x] x] x] x] x} ec | By © | BB 
H/|x]x]x Lox /HIH ff DISABLE CURSOR DISPLAY B E/A|R 
H HI] H]L Litlteju H|[H | x] x] x} x[x[ x} Bi/eE/a|R 
H|xX/|X |X H}| xX |H/H DISPLAY STORED CURSORS B) © 18) ® 


















































t 
X = DON’T CARE 


DISPLAY BLANKING 


Blanking the display may be accomplished by loading a 
blank or space into each digit of the display or by using the 
(BL) display blank input. 


Setting the (BL) input low does not affect the contents of 
either data or cursor memory. A flashing display can be 
realized by pulsing (BL). A flashing circuit can be con- 
structed using a 555 astable multivibrator. 


Figure 1 illustrates a circuit in which varying R1 (OOK ~ 10K) 
will have a flash rate of 1 Hz~10 Hz. 


The display can be dimmed by pulsing the (BL) line at a 
frequency sufficiently fast to not interfere with the internal 
clock. This clock frequency may vary from 200 Hz to 1.3 Hz. 
The dimming signal frequency should be 2.5 Hz or higher. 
Dimming the display also reduces power consumption. 


An example of a simple dimming circuit using a 556 is 
illustrated in Figure 2. Adjusting potentiometer R2 will dim 
the display through frequency modulation (2.5 KHz to 

4.4 KHz). Adjusting potentiometer R3 will dim the display by 
increasing the negative pulse width (10% to 50%). 


OL 3416 
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FIGURE 1. FLASHING CIRCUIT FOR DL 3416 FIGURE 2. DIMMING CIRCUIT FOR DL 3416 
USING A 555 USING A 556 


vec 


To BL 
on DL-3416 


C1=4.7 pF 
C2=10 pF 
C3=1 pF 


Internal Block Diagram Typical Schematic for 16 Digits 






















































































ALL OTHER CODES DISPLAY BLANK 
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DESIGN CONSIDERATIONS 


For ideas on design and applications of the DL 3416 utilizing 
standard bus configurations in multiple display systems, or 
parallel I/O devices, such as the 8255 with an 8080 or 
memory mapped addressing on processors such as the 
8080, 280, 6502, 8748, or 6800 refer to Appnote 14, and 20, 
in the current Siemens Optoelectronic Data Book. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

It is highly recommended that the display and the 
components that interface with the display be powered by 
the same supply to avoid logic inputs higher than Vcc. 
Additionally, the LEDs may cause transients in the power 
supply line while they change display states. Common prac- 
tice is to place .01 wF capacitors close to the displays across 
Vcc and GND, one for each display, and one 10 uF 
capacitor for every second display. 


ESD PROTECTION 

The metal gate CMOS IC of the DL 3416 is extremely 
immune to ESD damage. It is capable of withstanding 
discharges greater than 3 KV. However, users of these 
devices are encouraged to take all the standard pre- 
cautions, normal for CMOS components. These include 
properly grounding personnel, tools, tables, and transport 
carriers that come in contact with un-shielded parts. Where 
these conditions are not, or cannot be met, keep the leads 
of the device shorted together or the parts in anti-static 
packaging. 


SOLDERING CONSIDERATIONS 
The DL 3416 can be hand soldered with SN63 solder using 
a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcoho! can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.I. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone. 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES. 
Since many commercial mixtures exist, you should contact 
your solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical Cor- 
poration, Specialty Chemical Division, Morristown, Nd; 





Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 22-pin DIP sockets .600” wide 
with 100” centers work well for single displays. Multiple 
display assemblies are best handied by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, Nu; Garry Manufacturing, New Brunswick, Nu; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The .225” high characters of the DL 3416 allow readability 
up to twelve feet. Proper filter selection will allow the user to 
build a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user's benefit by first 
considering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The DL 3416 is a 
standard red display and should be matched with a long 
wavelength pass filter in the 600 nm to 620 nm range. For 
display systems of multiple colors (using other Siemens’ 
displays), neutral density grey filters offer the best 
compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter enhancements for any condition can be gain- 
ed through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Cor- 
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 





DL 3416 
Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


2-35 


LED Programmable/ 


Intelligent 
Display Devices 


SIEMENS HIGH EFFICIENCY RED DLO 4135 
creeN DLG 4137 


43” SINGLE CHARACTER 
5 x 7 DOT MATRIX Intelligent Display® 
WITH MEMORY/DECODER/ DRIVER 


Package Dimension in inches (mm) 


100 
LUMINOUS (2.54) 


INTENSITY EIA DATE 
CODE ODE 
a) 


0.18 + .02 
(4.57) (51) 


BEGINS OVER PIN 1 


012 
(30) 


100 300 
2 + 50) 71 TOLERANCE: .XXX = .010 (.254) 





FEATURES 

¢ .43” High, Hybrid Character 

e Wide Viewing Angle, +75° 

¢ 96 Character ASCII Format - Both Upper Case and 


Lower Case Characters DESCRIPTION 
¢ Fully Encapsulated, Rugged Solid Plastic Package 
¢ Built-In Memory The DLX 4135/4137 are single digit 5 x 7 dot matrix Intelli- 


: gent Display devices with 0.43” character height. The 
. panels character Generator built-in CMOS integrated circuit contains memory, ASCII 
¢ Built-In Multiplex and LED Drive Circuitry character generator, LED multiplexing and drive circuitry; 
¢ Built-In Lamp Test thereby eliminating the need for additional circuitry. They 
¢ Intensity Control (4 levels) will display the 96 ASCII characters. 

P ;: These devices are TTL and microprocessor compatible and 
“Microprocessor Bus Compatible offer the possibility of cascading the displays, allowing for 


¢ Intensity Coded for Display Uniformity multi-character messages. These displays were designed 
¢ Single 5-volt Power Supply Required for viewing distances of up to 20 feet. They require a single 
¢ X/Y Stackable 5-volt power supply and parallel ASCII input. 


¢ Available in High Efficiency Red and Green 


Important: Refer to Appnote 18, “Using and Handling 
Intelligent Displays”. Since this is a CMOS device, normal 
precautions should be taken to avoid static damage. 


Specifications are subject to change without notice. 
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Maximum Ratings 


TIMING PARAMETERS 





Vee RANGEMaK yes chs xaos ede -0.5 to 6.0 V @25°C Vec = 4.5V 
Voltage, Any Pin 
fee . GND. 3 svc dae —0.5 to Veco +0.5 Vde | Symbol | Parameter | Be 
Operating Temperature............... -—20°C to +65°C 3 8 
Storage Temperature ...............,. -—20°C to +70°C 83 
Maximum Solder Temperature .188” sss 
above Seating Plane, t<5 sec ................ 260°C a Ey 
Relative Humidity @65°C (non-condensing) ......... 85% = 


Optical Characteristics (Typical) @25°C 
Luminous Intensity/Dot (Average) @5 V 





DEO 413503 eer cies eawGe + adie aMatisentes 500 ped 

DU OATS Lis iis ek xt dete WG oh ante Aig cl al eatin 500 ped TIMING CHARACTERISTICS 
DIGIT SIZE! say. cee hades she whee te dig ctectatstdntehue ie, faces 0.43” = 
Viewing Angle (Note 1) 2.0.0.0... 00... cee +75° 
Spectral Peak Wavelength ———+ 


DRO 5 ao uae ert 20 heehee Bs 640 nm ee ee a 
DLO 4137 565 nm SSS ae 








ELECTRICAL PARAMETERS (Note 4) 















































Parameter Conditions 

loc (Blank) TT=1, BLO=BL1=0, Voc =5V 

loc (20 dots iit) [T=1, BLO=BLi=1, Voc =5V 

loc (20 dots lit) Ti=1, BLO=0, BL1=1, Vcc =5V iA 

loc (20 dots iit) | _U=1, BLO=1, BL1=0, Voc =5V mA 

me 

(any input) VIN =0.8V, Voc =5V 160 pA 

VIL 

(Any input) Voc = 5V 1 Vv 
T 

VIH 

(Any input) Voc = 5V Vv 











Note 1: ‘‘Off Axis Viewing Angie’’ is here defined as: ‘‘the minimum angle in any direction from the normal to the 
display surface at which any part of any dot in the display is not visible.”’ 


Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be 
taken to avoid damage due to high static voltages or electric fields. SEE APPNOTE 18. 


Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or GND). 
Note 4: Vo, =5.0 VDC + 10%. 


Note 5: Clean only in water, isopropy! alcohol, freon TF, or TE (or equivalent) 


DLO 4135 
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LOADING DATA 


Loading data into the DLX 4135/4137 is straightfor- 
ward. Chip enable (CE) should be present and stable dur- 
ing a write pulse (WR). Parallel data information should 
be stable for the minimum time (Tw) and held for TpH 
after write has gone high. No synchronization is neces- 
sary and each character will continue to be displayed 
until it is replaced with another. Multiple displays may 
be stacked together with only an additional decoder IC 
for chip enable decoding. 


Note 6: Either BLO or BL1 should be held high for display to light up. 


LAMP TEST 


The lamp test (LT) when activated causes all dots on 
the display to be illuminated at half brightness. The 
lamp test function is independent of write (WR) and 
the settings of the blanking inputs (BLO , BL1 ). 


This convenient test gives a visual indication that all 
dots are functioning properly. Lamp test may also be 
used as a cursor function or pointer which does not 
destroy previously displayed characters. 


DIMMING AND BLANKING THE DISPLAY 





Brightness 
Level 





Blank 





Y% Brightness 





Ye Brightness 





Full Brightness 


DATA LOADING EXAMPLE 


ai 
5| 
Bl 
E 

{o) 

al 
a 

Cd 


- rrr MK 
-r-rererex x x/[S 
xz xxméx<Mee 
xs xr xrxrxe xe 
xz xr rrrete 


X = Don't Care 
NC = No Change 





DATA INPUT 
D4 D3 D2 





DLO 4135 


PIN 1 
INDICATOR TOP VIEW 

















































PIN FUNCTIONS 
1 ie FUNCTION PIN FUNCTION 
2 LT LAMP TEST 9 DO DATALSB 
3 WR WRITE 10 D1 DATA 3 
4 r = 3.8 
5 BL1 BRIGHTNESS 11 D2 DATA es 7 
a 
— a 
6 BLO BRIGHTNESS 12 D3 DATA SSE 
] cis 
7 NO PIN 13 D4 DATA - 2 
8 6 NO PIN 14 | D5 DATA = 
7 CE CHIP ENABLE 15 D6 DATA MSB 
8 GND 16 + VCC 




















CHARACTER SET 














papsparex, oli lelstets 


L}L}/L| @ 
THESE CODES DISPLAY BLANK 


See 





16 Digits Interconnection 

























SG OTE ES GA MD SP CS A 
GND trJ nS Os OO a 
BLO-BL1 
ERCP ee 
Dp-DE 
AO- A3 = 
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SIEMENS HIGH EFFiciency RED DLO 7135 


creEN DLG 7137 


.68” SINGLE CHARACTER 
5 x 7 DOT MATRIX Intelligent Display © 
WITH MEMORY/DECODER/DRIVER 





FEATURES 


¢ .68” High, Hybrid Character 
e Wide Viewing Angle, +75° 


¢ 96 Character ASCII Format - Both Upper Case and 
Lower Case Characters 


¢ Fully Encapsulated, Rugged Solid Plastic Package 
¢ Built-In Memory 

¢ Built-In Character Generator 

e Built-In Multiplex and LED Drive Circuitry 
© Built-In Lamp Test 

¢ Intensity Control (4 levels) 

¢ Microprocessor Bus Compatible 

¢ Intensity Coded for Display Uniformity 

© Single 5-volt Power Supply Required 

e X/Y Stackable 

¢ Available in High Efficiency Red and Green 
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Package Dimensions in Inches (mm) 


LUMINOUS 075 
INTENSITY : 
ago rer, NI (1.905) 


TOLERANCE: .XX = +.02 (.51) 
XXX = +010 (.254) 


.050 i 
(1.27) |}-—, oe 


DESCRIPTION 


The DLX 7135/7137 are single digit 5 x 7 dot matrix Intelli- 
gent Display devices with 0.68” character height. The 
built-in CMOS integrated circuit contains memory, ASCII 
character generator, LED multiplexing and drive circuitry; 
thereby eliminating the need for additional circuitry. They 
will display the 96 ASCII characters. 


These devices are TTL and microprocessor compatible and 
offer the possibility of cascading the displays, allowing for 
multi-character messages. These displays were designed 
for viewing of up to 30 feet. They require a single 5-volt 
power supply and parallel ASCII input. 


Important: Refer to Appnote 18, “Using and Handling 
Intelligent Displays’. Since this isa CMOS device, normal . 
precautions should be taken to avoid static damage. 


Specifications are subject to change without notice. 


Maximum Ratings 
Voc Range (max.) —0.5 to 6.0 V TIMING PARAMETERS 


° —. 
Voltage, Any Pin @25°C Veco = 4.5V 


Respect to GND —0.5 to Veo +0.5 Vde | Symbol _| Parameter 
: = 3 5? 
Operating Temperature 40°C to + 85°C Tece CHIP ENABLE SETUP 


Storage Temperature -—40°C to + 100°C 
DATA SET-UP 


Maximum Solder Temperature 188” 
WRITE PULSE 


no 
oO 
NIM 


Intelligent 
Display Devices 


below Seating Plane, t<5 sec 
Relative Humidity @85°C (non-condensing) DATA HOLD 
WRITE DELAY 





= )PM 
Nlo|o 
—. BoD ]S 
” n 
LED Programmable/ 


Optical Characteristics (Typical) @25°C CHIP ENABLE HOLD 


Luminous Intensity/Dot (Average) @5 V 
TIMING CHARACTERISTICS 


DLO 7137 
Digit Size 
Viewing Angle (Note 1) 
Spectral Peak Wavelength 


DLO 7137 











Parameter Conditions 


loc (Blank) 1=1, BLO=BLI=0, Voc =5V 
loc (20 dots on)} = LT=1, BLO=BL1=1, Vec =5V 
lec (20 dots on) LT=1, BLO=0, BL1=1, Vcc =5V 
loc (20 dots on) | LT=1, BLO=1, BL1=0, Voc =5V 
NL 

(any input) 
VIL 

(Any input) 
VI 


H 
(Any input) 

















Note 1: “Off Axis Viewing Angle’’ is here defined as: ‘‘the minimum angle in any direction from the normal to the 
display surface at which any part of any dot in the display is not visible.” 


Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be 
taken to avoid damage due to high static voltages or electric fields. SEE APPNOTE 18. 


Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or GND). 
Note 4: Voc =5.0 VDC +10%. 


Note 5: Clean only in water, isopropyl aicohol, freon TF, or TE (or equivalent) 





DLO 7135 


LOADING DATA 


Loading data into the DLX7135/7137 is 
straightforward. Chip enable (CE) should be pre- 
sent and stable during a write pulse (WR). Parallel 
data information should be stable for the minimum 
time (Ty) and held for TpH after write has gone 
high. No synchronization is necessary and each 
character will continue to be displayed until it is 
replaced with another. Multiple displays may be 


stacked together with only an additional decoder IC 


for chip enable decoding. 


Note 6: Either BLO or BLi should be held high for display to light up. 


LAMP TEST 


The lamp test (LT) when activated causes all dots on 
the display to be illuminated at half brightness. The 
lamp test function is independent of write (WR) and 
the settings of the blanking inputs (BLO , BL1 ). 


This convenient test gives a visual indication that all 
dots are functioning properly. Lamp test may also be 
used as a cursor function or pointer which does not 
destroy previously displayed characters. 


DIMMING AND BLANKING THE DISPLAY 





Brightness 
Level 





Blank 





Y% Brightness 





Ye Brightness 


DATA LOADING EXAMPLE 


E ee oa ar | Be 
X 


=z 9 


~- e-rerM x 
re rr Ke we xe] S| 


L 
x 
L 
x 
H 
H 
H 
H 


re re Ft xt wR KK 


ec 


X = Don’t Care 
NC = No Change 


xX 
X 
xX 
L 
H 
H 
L 


DATA INPUT 
D5 04 D3 D2 D1 ODO 
X NC 


< 


- - - PK x 


x 
xX 
xX 
L 
H 
H 
H 
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DLO 71385. 


TOP VIEW 


PIN 1 INDICATOR 


Function 


VCC D6 Data input MSB 
LT Lamp test D5 Data input 
CE Chip enable D4 Data input 
WR_ Write D3 Data input 
BL1 Brightness D2 Data input 
BLO Brightness D1 Data input 
GND DO Data input LSB 











IDBIDSD4/HEX 


Luu 0 


THESE CODES DISPLAY BLANK 
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Intelligent 


LED Programmabie/ 
Display Devices 


rED DLR 5735 
reD DLR 5736 
GREEN DLG 5735 
GREEN DLG 5736 


.69” (17.5 mm) 5 x 7 ALPHANUMERIC DISPLAY 
(No Built-In CMOS Drive Circuitry) 


Package Dimensions in Inches (mm) 


SIEMENS 


PIN NUMBER 1 = 


ORIENTATION = 
> 


PRIZ DY DIA. MAX. BRIGHTNESS 100 (2.541 


COLUMN 4 


}£; pow 1 


SE 


ROW 2 


ate 


ROW 3 +100 (2.54) TYP, 
ROW 4 

ROW 5 .018 (.46) 

ROW 6 

ROW 7 


latatatane 


a = & 
a nS 
nN xn 06 
2 oo 
S oe s 
= = & 


NUMBER 


& 


-250 (6.35) 


+170 (4.32) MIN NOTE: RECOMMENDED 
MOUNTING BOARD HOLE SIZE 


00 1.02 285 158 


.300 (7.62) 





FEATURES Maximum Ratings 
Pr issipation (Package)... 6... cee ee eee 
+ DLR/DLG 6735 Common Row Cathode ey ae ee ‘ise 
DLR /DLG 5736 Common Row Anode Storage Temperature. 0... cc eee eee eens — 20°C to +70°C 
. { Operating Temperature... eee eee ~ 20°C to + 70°C 
¢ 5 x 7 Matrix Array with Row-Column Cantindeue Eeraaratcarieet 
Select Por Seginient! acs scan, s tne eon edeandwriadls Gua vias Sabu: 20 mA 
¢ End & Side Stackable Pulse Peak Current/Segment 
de Sta : . 20% Duty Cycles 2:5 oven atinttan ead dubs tin aye iwi Pan eae 100 mA 
¢ Rugged Encapsulation (Filled Reflector Reverse Voltage 
Construction) DLA S785: 6786204 nak ens ee eatin a Pe ee ee Rew es 3V 
. “ DG 5736; 5736) oso k ace alee hes dad aneteicc bb las 2p AGS 5V 
¢ Compatible with ASCII and EBCDIC Solder Temperature 
Format 16” below seating plane for 5 seconds ............. 0000 e eee ee 260°C 


¢ Standard 12 pin, 0.3” pin spacing, 
Dual-inline Package 


Electrical/Optical Characteristics (T3,,p) = 25°C) 


¢ Good “OFF” Segment Contrast Test 
Grey Face with Clear Segments Parameter Min Typ Max Unit Condition 
Luminous Intensity 
Digit Average (Per Dot) 
DESCRIPTION DLR 5735/5736 100 200 ued =I; =20mA 
DLG 5735/5736 320 650 ued = =10 mA 
f F ; e Forward Voltage 
The DLR 5735/5736 Series (gallium arsenide phos DLR 5735/5736 17 20 V 1p =20mA 
phide) and the DLG 5735/5736 Series (gallium phos- DLG 8735/5736 23 30 Vv 1; =20 mA 
phide) are 5 x 7 dot matrix light emitting diode Reverse Current 
alphanumeric displays. DLR 5735/5736 100 BA Va=3V 
: DLG 5735/5736 100 pA Vg=5V 
Compatible with ASCII and EBCDIC formats, these Peak Emission Wavelength 
displays are well suited for use in keyboard verfiers, DLR 5735/5736 650 nm 
computer peripheral equipment, and other applica- Sra nacy os pee Ly 
tions requiring an alphanumeric display. They are DLR 5735/5736 40 nm 
stackable both horizontally and vertically to generate DLG 5735/5736 30 nm 


large alphanumeric or even graphic displays. 


Specifications are subject to change without notice. 
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PIN CONFIGURATIONS 


DLR 5736 
DLG 5736 


DLR 5735 
DLG 5735 


PIN NUMBER 1 
ORIENTATION 
NOTCH 


SCHEMATIC 


“TOP VIEW 


COLUMN 1 ANODE 

7 
ROW 4 CATHODE 

r 


PIN FUNCTION 
3 





NOTCH 


PIN NUMBER 1 
ORIENTATION / 


SCHEMATIC 


iA 
tomcat 


bi he Heh DH Hh 
(i> poe I 
Blcisaaiod 


TOP VIEW 


TYPICAL VERTICAL SCAN DISPLAY SYSTEM 
VERTICAL STROBING — BLOCK DIAGRAM 


Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022 


7 LINE ASCII 


DIGIT SELECT 
7 BIT INPUT 
STORAGE BUFFERS 


MASTER 
CLOCK 


TIMING 
CIRCUITRY 


5 BIT OUTPUT 
STORAGE 


DRIVERS 
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CHARACTER 
ROM 


HH 


2 3 
pth Rea 


LED LED 
DISPLAY DISPLAY 


ales 








DLR 5735 


LED Programmable/ 


Intelligent 
Display Devices 


SIEMENS MDL 2416 


MDL 2416C 


15" RED, 4-DIGIT, 16 SEGMENT PLUS DECIMAL 
HI-REL/MILITARY ALPHANUMERIC Intelligent Display® 
WITH MEMORY/DECODER/DRIVER 





FEATURES 


Available in two versions 

MDL 2416, Extended Temperature Range, 

MDL 2416C Processed to Selected Portions of 
MIL-D-87157 

150 Mil High, Non-Magnified Monolithic Character 
Rugged Ceramic Package, Hermetically Sealed 
Flat Glass Window 

Low Profile Package 

Dual in Line Configuration 

Close Vertical Row Spacing, .600 Inches 

¢ 100 Mil Pin Spacing 

Wide Viewing Angle 50° 

Wide Temperature Operating Range for High-Rel 
Industrial and Military Use, -55°C to +125°C 
Fully Integrated CMOS Drive Electronics 


Direct Access to Each Digit Independently and 
Asynchronously 


TTL Compatible, 5 Volt Power Supply 
Independent Cursor Function 

17th Segment for Improved Punctuation Marks 
Two Chip Enables 

Interdigit Blanking 

Display Blank Function 

Memory Clear Function 

End-Stackable, Four Character Package 
Intensity Coded for Display Uniformity 





Package Dimensions in Inches (mm) 


STATIC 
1.10 MAX SENSITIVITY 
(27.94) MARKING 


295 + .003 
(7.493 + .076) 


LUMINOUS 
INTENSITY 
CODE 


Y Notes: 
18 PLACES Part Number, Date Code, L! Code 


marked on face in shaded area. 


10 (2.54) TOLERANCE: .XX = .01 (.25) 
FIGURE 3 XXX = .010 (.250) 


DESCRIPTION 


The MDL 2416 is a Hi-Reliability four digit display having 
a 17 segment font and built-in CMOS drive circuitry that 
is TTL and microprocessor compatible. The integrated 
circuit contains memory, ASCII ROM decoder, multiplex- 
ing circuitry, and drivers. Data entry is asychronous and 
can be random. A display system can be built using any 
number of MDL 2416s since each digit of any MDL 2416 
can be addressed independently and will continue to dis- 
play the character last stored until replaced by another. 


The MDL 2416C version is designed for use in 
extremely harsh environments where only the most 
reliable product is acceptable. This device is pro- 
cessed to selected portions of Mil-D-87157 and it 
will meet the requirement of HI-REL/military 
applications. 


System interconnection is straight-forward. The least sig- 
nificant two address bits (Ap, A;) are normally connected 
to the like named inputs of all MDL 2416s in the system. 
With two chips enables, (CE1, CE2), four MDL 2416s 
(16 characters) can easily be interconnected without 
an external decoder. 


Important: Since this is a CMOS device, normal precautions should 
be taken to avoid static damage. 


Specifications are subject to change without notice. 


OPTOELECTRONIC CHARACTERISTICS @ 25°C 











ABSOLUTE MAXIMUM RATINGS 





DC Supply -0.5 to +6.0 VDC 


Spectral Peak Wavelength 


input Voltage Relative toGnd -0.5 to Veg +0.5 VDC Spectral Line Half-Width 
(all inputs) Viewing Angle (Note 1) 
Operating temperature -55 to +125°C Digit Size 


Storage temperature -55 to + 150°C 


Luminous Intensity (Typ.) 


Intensity matching, Seg. to Seg. 1.8:1 @ Veg =5V 


OPTICAL CHARACTERISTICS 





660nM typ. 

40nM typ. 

+50° 

16 in. 

0.1 med/seg @ Vong = 5V 











DC CHARACTERISTICS @25°C 


Se 


lec (10 segments/char. 
4 digits on) 


lec (all segments on cursor 
in 4 digits) (. 2) 


Vit (all inputs) 
Vin (all inputs) 
I, (all inputs) 


1. Measured at 5 sec. 
2. 60 sec. max. duration. 





AC CHARACTERISTICS 

Symbol ~ 55°C (ns) 
oon 
cer ered 
a 


Notes: 1. 


TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 


! TIMING MEASUREMENT 


aces =: Tees Tcex VOLTAGE LEVELS 


CU, AO, At 4 *K 
L. 


za! Tas: Tous ote —Tays tee 
WA =e ee 
_| be | 
— woe 


Two 
00-06 x x 
== Tos Tox = 








Vec=5 V, WR=Vec, 
Vin=0 V All other pins 


Vcc =5 V Measured at 
5 sec, 60 sec max. 


4 VOLTS 
0 VOLTS 


“Off Axis Viewing Angle” is here defined as: “the minimum angle in any direction from the normal to the display surface at which any part of 


any segment in the display is not visible.” 


voltages or electric fields. SEE APPNOTE 18. 


. Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-). 





. This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be taken to avoid damage due to high static 


MDL 2416 


LED Programmabie/ 


intelligent 
Display Devices 


TOP VIEW 


CEY Chip Enable Display Blank 
CE2 Chip Enable Data input 
CIR Clear Data input 
CUE Cursor Enable Data input 
TU Cursor Select Data input 
WR Write Data input 
Al __ Digit Select Data input 
AO Digit Select Data input 


Voc 


18 


NA fA 
VIN KIN 


DIGITS DIGIT2] [DIGIT 1 
1 


WOONONA AWD = 


PIN DEFINITIONS 


Positive power supply. Next to least significant address bit. 


Negative power supply. cu Cursor load control which must be held high to store 
data in the RAM and low to store data in the cursor 


Data inputs, DO is the least significant data input and memory. 


D6 is the most significant data input. 
Cursor function control, displays the cursor in any posi- 


Write input which must be held low to write data into tions having an “on” in cursor memory. 


memory. 


Two chip enable inputs which must be held low to enable An input which clears the RAM when held low for 15ms. 


the chip. Blanking input. Turns off all segments when held low. 


Least significant address bit. Does not affect RAM or cursor memory contents. 


100% Hi-Rel Screening Test 
MIL-STD-750 
24 Hrs @ 150°C 
MIL-STD-750 


10 Cycles, —65° to 
150°C MIL-STD-750 


Y1 and Y2 @ 5KG 
MIL-STD-750 

Helium tracer gas per 
MIL-STD-750 
Fluorocarbon gross leak 
per MiL-STD-750 



































All other input codes display “blank” 





MDL 2416 
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LOADING DATA ea For those users not requiring the cursor, the cursor enable 
Setting the chip enable (CE1, CE2) to their true state will signal (CUE) may be tied low to disable the display of the 
enable data loading. The desired data code (D0-D6) and cursor function. A flashing cursor can be realized by simply 
digit address (Ap, A;) must be held stable during the write pulsing CUE. If the cursor has been loaded to any or all 
cycle for storing new data. positions in the display, then CUE will control whether the 
cursor(s) or the characters appear. CUE does not affect the 


Data entry may be asynchronous and random. (Digit 0 is contents of cursor memory. 


defined as a right hand digit with A; =Ag =0.) 
Clearing of the entire internal four-digit memory can be ac- DISPLAY BLANKING 
complished by holding the clear (CLR) low for one complete Blanking the display may be accomplished by loading a 


display multiplex cycle, 15 mS minimum. The clear function - ae : 
will clear both the ASCII RAM and the cursor RAM. Loading Bocas Genera digit of the display or by using the 


an illegal data code will display a blank. 


LED Programmable/ 
Intelligent 


Display Devices 





Setting the (BL) input low does not affect the contents of 
LOADING CURSOR either data or cursor memory. A flashing display can be 


Setting the chip enables (CE1, CE2) and cursor select (CU) realized by pulsing (BL). 

to their true state will enable cursor loading. A write (WR) The display can be dimmed by pulse width modulating the 
pulse will now store or remove a cursor into the digit loca- (BL) at a frequency sufficiently fast to not interfere with the 
tion addressed by Ag, Ay; as defined in data entry. A cursor internal clock. Experimentation is encouraged, although 
will be stored if DO=1; and will be removed if DO=0. The 45 KHz square wave on the (BL) pin will have no affect on 


cursor (CU) pulse width should not be less than the write display brightness. As the low state duty factor is increased, 


(WR) pulse or erroneous data may appear in the display. the display will dim, not affecting other device functions. 


TYPICAL LOADING DATA STATE TABLE 


DISPLAY 
CONTROL ADDRESS DATA DIGIT 
BL CET CE2 CUE CU WR A1 AO D6 D5 D4 O03 D2 D1 


PREVIOUSLY LOADED DISPLAY 
x XxX 





| 


wo 
nN 
mio 


x 
mmmm<<<lo 


x xX 
LoL 
L oH 
LoL 


wVBwoaaanonna 
rTrrevnawawvwwDys 


Lok 
BLANK DISPLAY 
H LF bk 4 H H 
CLEARS CHARACTER DISPLAYS 


SEE CHARACTER CODE 


i>) 


L E 





x xX 
H X 
xX H 
toL 
LoL 
LoL 
LoL 
xX xX 
LoL 
x X 
LoL 


mr rereMRrrrereere 
x Ker KXIrIITrIrIIxrK xX 
PF rzreaorrerexxaz 
7 Bee Ae See ae a ee oe es i of 
x KOK TICK XK 
x x EK Deore XK xK 


SEE CHARACTER 








X = DON’T CARE 


LOADING CURSOR STATE TABLE 


DISPLAY 
DIGIT 


2 #1 


ADDRESS DATA 





ie) 
r 
bp) 


At AO D6 DS D4 D3 D2 D1 DO 


x PREVIOUSLY LOADED DISPLAY 
DISPLAY PREVIOUSLY STORED CURSORS 
L X xX H 
H x H 
L x H 
H x H 
L x L 
DISABLE CURSOR DISPLAY 
H ||X X X X XK XK L 
DISPLAY STORED CURSOR 


ZTrrTrwrTrwr~rTe7é¢TiéTétt 
Ze reas Ss Sz cor. 
rrerrreererereizwe 3] 
oe Ss SE a Sc cE. 
anoaMMr saw ww w! 
mmmm Rerum mm 
>> BRRR> >> 
H7 > RRRRR DZD O 


L 
L 
L 
L 
L 
x 
L 
x 

















X = DON’T CARE 
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FUNCTIONAL DESCRIPTION 


Referring to the block diagram: Oscillator Logic—provides ail the necessary timing. 


Display Memory—consists ofa 4 by 7-bit RAM block. Display Drivers—17 segment drivers and 4 digit drivers. 
Each 7-bit location holds the 7-bit ASCII data for the LED Displays—each display is comprised of 16 


four displays. segments and one decimal point which make up the 
Cursor Memory—holds the cursor data for all the alphanumeric characters. 
displays. 


ROM—has a look-up table for the 64 characters. 


BLOCK DIAGRAM 


SEGMENT 
DRIVERS 


osc/ 


DISPLAY 
MULTIPLEXER 


CURSOR 
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SIEMENS HIGH EFFICIENcy RED MPD 2545 
GREEN MPD 2547 


.25” 4-Character, 5x7 Dot Matrix 

X-Y Stackable, HI-REL/Military 
Alphanumeric Programmable Display™ 
With Built-In CMOS Control Functions 


LED Programmable/ 
Intelligent 
Display Devices 





Preliminary Data Sheet 


Package Dimension in Inches (mm) 
1.200 MAX 
(30.48) 
300 TYP 

150 =) 
(3.81) 

is SIEMENS a 

50 
| INTENSITY al 
PIN ne 





CODE 





.150 REF ' 
81) alle 020 x .O10TYP TOLERANCE: .XX = .01 (.254) 
(508) — (.254) XXX = .005 (.127) 
FEATURES GENERAL DESCRIPTION 
¢ Four .25”Dot Matrix Characters in Hermetic The MPD 2545 (high efficiency red/orange) and MPD 2547 
Package (green) are four-digit High Reliability dot matrix Program- 
* Readable from 12 Feet (4 meters) mable Displays that are aimed at satisfying the most 


; ; demanding Military display requirements. They are designed 
‘ pricensed to Selected Portions of Mil-D-87157 for use in extremely harsh environments where only the 
* Built-in Memory, Decoders, Multiplexer and Drivers most reliable product is acceptable. These devices are pro- 
* Viewing Angle +50° agi i the sa eal ee aa 
i tions. The devices are constructed in a hermetic package 
4 Teer Cace Ghaeeioad (Both: Upperand using four .25-inch-high 5x7 dot matrix displays. The 
devices incorporate the latest in CMOS technology which is 


¢ Rugged Ceramic Package, Hermetic Sealed Fiat the heart of the device intelligence. The CMOS controller 
Glass Window chip is controlled by a user-supplied eight-bit data word on 

¢ Wide Temperature Operating Range for the bidirectional BUS. The ASCII data and attribute data are 
High Reliability Industrial and Military Use, word driven. This approach allows the MPD 2545 and 
-55°C to + 100°C MPD 2547 to interface using the same techniques as a 

¢ 8-Bit Bidirectional Data BUS MICROpIOGEsSo! Penpneral: 

¢ READ/WRITE Capability 

¢ Built-In Character Generator ROM APPLICATIONS 

¢ TTL Compatible e Military Control Panels 

¢ Easily Cascaded for Multidisplay Operation ¢ Night Viewing Applications (Red Light) 

¢ Less CPU Time Required ¢ Cockpit Monitors 

¢ Software Controlled Features: ¢ Night Vision Goggle Viewable Displays (Green) 

Programmable Highlight Attribute ¢ Portable and Vehicle Technology 


(Blinking, Non-Blinking) 
Asynchronous Memory Clear Function 
Lamp Test 


Display Blank Function Important: Refer to Appnote 18, “Using and Handling Intelligent 


° ‘ ee Displays.” Since this is a CMOS device, normal precautions should 
Single or Multiple Character Blinking be ce to avoid static damage. : 
Function 


Programmable Intensity, Three 
Brightness Levels Specifications are subject to change without notice. 


¢ Industrial Controllers 


ABSOLUTE MAXIMUM RATINGS 


OPTOELECTRONIC CHARACTERISTICS AT 25°C 


-0.5 to +6.0 Vde 


(2545) 635nm Typ. 


DC Supply 


(2547) 565nm Typ. 


Input Voltage Relative.to Gnd .. 


(All Inputs) 


.~0.5 to Vec +0.5 Vado Viewing Angle 


OPTICAL CHARACTERISTICS @ 25°C 


Spectral Peak Wavelength 


-55 to + 100°C 
-55 to +150°C 


Operating Temperature 
Storage Temperature 


Digit Height 
Luminous Intensity 


0.25 inch (6.4 mm) Nom. 
75 ped/dot (min.) @ 
Vec = 5 Vdc 


Dot-to-Dot Intensity Matching Max. 1.8:1.0 


DC CHARACTERISTICS 


loc Blank 

(All Inputs Low) 
loc Lamp Test 

(Y2 Brightness) 
loc 80 dots/unit 
(100% Brightness) 


Vit (all inputs) 
Via (alin z0| |__| 20 | 


In, (all inputs) fe 120 


SWITCHING SPECIFICATIONS (@ Vcc = 4.5V) 


READ CYCLE TIMING 


Parameter Description Specification (ns) 
| -s5°c | +25°¢ | + 100°C 


Address set up delay after CE (min.) 


Access time for data valid after 
address (max.) 


Delay time for data valid after read 
pulse (max.) 

Data valid after end of read 

pulse (min.) 

Read pulse (min.) 

Total read cycle time (min.) 


WRITE CYCLE TIMING 


Parameter Description Specification (ns) 
| -ssec | +25°C | + 100° 


TWD 50 75 
TDH 50 75 
TWR 100 150 
TWC 200 300 


Notes: 1. TRD = TRC - TAD - (TACC - TDD) 
2. TWR = TWC - (TWD + TDH) 


Delay time for write. pulse after control 
signals and data (min.) 


Data hold after write pulse (min.) 
Write pulse width 
Total write cycle time (min.) 
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DATA “WRITE” CYCLE 


TIMING CHARACTERISTICS 


Two =n aes Twr —— le Ton 


Note: Twa = Two- (wot Tox) 


Twe 


Tro = Tac ~ Tan - (Tacc ~ Too) 


TIMING MEASUREMENT LEVELS 


2.5V sie 
OV ___¥ 2s = 


TOP VIEW 





PIN ASSIGNMENTS 





RD 


RST 


DOAN DU EWN — 


= 


MPD 2545, MPD 2547 PINOUT 





Function 


Pin Function 





READ 


CLK #/O CLOCK 1/0 
CLKSEL CLOCK SELECT 


RESET 

CHIP ENABLE 
CHIP ENABLE 
ADDRESS MSB 
ADDRESS 
ADDRESS LSB 





11 WR WRITE 
DATA MSB 


DATA LSB 








@Vcec =4.5V 
DATA ‘“‘READ”’ CYCLE 
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Tbx 


| DATA | 
VALID. 


PIN DEFINITIONS 
Pin 
1. RD 


2. CLK VO 


2. CLK SEL 


. RST 


CEL 
. CEO 
. A2 
. Al 
. Ad 
. GND 


. WR 





Active low, will enable a processor to read 
all registers in the MPD 2545 (MPD 2547). 
If CLK SEL (pin 3) is low, then expect an 
external clock source into this pin. If CLK 
SEL is high, then this pin will be the 
master or source for all other devices 
which have CLK SEL low. 

CLocK SELect, determines the action of 
pin 2. CLK I/O, see the section on 
Cascading for an example. 

Reset. Must be held low until Voc > 4.5 
volts. Reset is used only to synchronize 
blinking and will not clear the display. 
Chip enable (active high). 

Chip enable (active low). 

Address input (MSB). 

Address input. 

Address input (LSB). 

Ground. 

Write. Active Low. If the device is 
selected, a low on the write input loads 
the data into memory. 


Data Bus bit 7 (MSB). 
Data Bus bit 6. 

Data Bus bit 5. 

Data Bus bit 4. 

Data Bus bit 3. 

Data Bus bit 2. 

Data Bus bit 1. 

Data Bus bit 0 (LSB). 
Plus 5 volts power pin. 


MPD 2545 


DATA INPUT COMMANDS 


CEO CE1 RD WRIA2 At AO]D7 D6 D5 D4 D3 D2 Di DO OPERATION 


MODE SELECTION 


Illegal 

No Change 
No Change 
No Change 


NOTE: 0 = Low Logic Level, 1 = High Logic Level, X = Don’t Care 


BLOCK DIAGRAM 


96 CHAR. 
ROM 





COLUMN 
ORIVERS 


DISPLAY 


FUNCTIONAL DESCRIPTION 


The MPD 2545 (MPD 2547) block diagram includes 5 major 
blocks and internal registers (indicated by dotted lines). 


Display Memory consists of a 5x8 bit RAM block. Each of 
the four 8-bit words holds the 7-bit ASCII data (bits DO-D6). 
The fifth 8-bit memory word is used as a control word 
register. A detailed description of the contro! register and its 
functions can be found under the heading Control Word. 
Each 8-bit word is addressable and can be read from or 
written to. 


No Change 

Read Digit O Data To Bus 

($) Written To Digit 0 

(W) Written to Digit 1 

(f) Written To Digit 2 

(3) Written to Digit 3 

Char. Written To Digit 0 
And Cursor Enabled 


The Control Logic dictates all of the features of the display 
device and is discussed in the Control Word section of this 
data sheet. 


The Character Generator converts the 7-bit ASCII data into 
the proper dot pattern for the 96 characters shown in the 
character set chart. 


The Clock Source can originate either from the internal 
oscillator clock or from an external source—usually from the 
output of another MPD 2545 (MPD 2547) in a multiple 
module display. 


The Display Multiplexer controls al! display output to the 
digit drivers so no additional logic is required for a display 
system. 


The Column Drivers are connected directly to the display. 


The Display has four digits. Each of the four digits is com- 
prised of 35 LEDs in a 5x7 dot array which makes up the 
alphanumeric characters. 


The intensity of the display can be varied by the Control 
Word in steps of 0% (Blank), 25%, 50%, and full 
brightness. 


MICROPROCESSOR INTERFACE 


The interface to the microprocessor is through the address 
lines (AO-A2), the data_bus (DO-D7), two chip select lines 
(CEO, CE1), and read (RD) and write (WR) lines. 


To derive the appropriate enable signal, the WR and_RD 
lines should be “NANDED” into the CE1 input. The CEO 
should be held low when executing a read, or write 
operation. 


The read and write lines are both active low. During a valid 
read the data input lines (DO-D7) become outputs. A valid 
write will enable the data as input lines. 


INPUT BUFFERING 

If a cable length of 18 inches or more is used, all inputs to 
the display sheuld be buffered with a tri-state non-inverting 
buffer mounted as close to the display as conviently pos- 
sible. Recommended buffers are: 74HCT245 for the data 
lines and 74HCT244 or 74HC541 for the control lines. 
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PROGRAMMING THE MPD 2545 


There are five registers within the MPD 2545/2547, Four of 
these registers are used to hold the ASCII code of the four 
display characters. The fifth register is the Control Word, 
which is used to blink, blank, clear or dim the entire display, 
or to change the presentation (attributes) of individual 
characters. 


ADDRESSING 


The addresses within the display device are shown below. 
Digit 0 is the rightmost digit of the display, while digit 3 is on 
the left. Although there is only one Control Word, it is 
duplicated at the four address locations 0-3. Data can be 
read from any of these locations. When one of these loca- 
tions is written to, all of them will change together. 


Control Word 
Control Word (Duplicate) 
Control Word (Duplicate) 


Control Word (Duplicate) 
Digit 0 (rightmost) 

Digit 1 

Digit 2 

Digit 3 (leftmost) 





Bit D7 of any of the display digit locations is used to allow 
an attribute to be assigned to that digit. The attributes are 
discussed in the next section. If bit D7 is set to a one, that 


character will be displayed using the attribute. If bit D7 is 
cleared, the character will display normally. 


CONTROL WORD 


When address bit A2 is taken low, the Control Word is 
accessed. The same Control Word appears in all four of the 
lower address spaces of the display. Through the Control 
Word, the display can be cleared, the lamps can be tested, 
display brightness can be selected, and attributes can be 
set for any characters which have been loaded with their 
most significant bit (D7) set high. 


Brightness (DO, D1): The state of the lower two bits of the 
Control Word are used to set the brightness of the entire 
display, from 0% to 100%. The table below shows the cor- 
respondence of these bits to the brightness. 


D706 5 bbs p2 Di _DO| Operation | 


Blank 


25% brightness 
50% brightness 
Full brightness 





X = dont care 


Attributes (D2-D4): Bits D2, D3, and D4 control the visual 
attributes (i.e., blinking, alternate) of those display digits 
which have been written with bit D7 set high. In order to use 
any of the four attributes, the Cursor Enable bit (D4 in the 
Control Word) must be set. When the Cursor Enable bit is 


CONTROL WORD FORMAT 


D7 D6 D5 D4 
LAMP ATTRIBUTE 
LEAR punk | ATTRIBUT 


D2 D1 DO 


D3 
ATTRIBUTES BRIGHTNESS 
— 


SE 


Di DO BRIGHTNESS 


0 0 0% (Blank) 
0 1 25% 
1 0 50% 
1 1 100% 


D3 D2 ATTRIBUTE 


0 0 Display Cursor Instead 
Of Character 
0 1 Blink Character 


= 


Q Display Blinking Cursor Instead 
Of Character 

1 Alternate Character 
With Cursor 


— 


D4 ATTRIBUTE ENABLE 
0 Disable Above Attributes 
1 Enable Above Attributes 


D5 BLINK 


0 Blink-Attribute Disabled 


1 Blink Entire Display 


D6 LAMP TEST 
0 Standard Operation 


1 Display All Dots At 50% Brightness 


D7 CLEAR 
0 Standard Operation 
1 Clear Entire Display 
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set, and bit D7 in a character location is set, the character 
will take on one of the following display attributes. 


D7 D6 D5 D4 D3 D2 D1 Do| Operation 


Disable highlight 
attribute 


Display cursor* instead 
of character 


Blink single character 

Display blinking 
cursor” instead of 
character: 

Alternate character 
with cursor* 


*“Cursor” refers to a condition when ail dots in a single character space are 
lit to half brightness. 

X = don't care 

B = depends on the selected brightness 


Attributes are non-destructive. If a character with bit D7 set 
is replaced by a cursor (Control Word bit D4 is set, and 
D3=D2=0) the character will remain in memory and can be 
revealed again by clearing D4 in the Control Word. 


Blink (DS): The entire display can be caused to blink at a 
rate of approximately 2Hz by setting bit D5 in the Control 
Word. This blinking is independent of the state of D7 in all 
character locations. 


In order to synchronize the blink rate in a bank of these 
devices, it is necessary to tie all devices’ clocks and resets 
together as described in a later section of this data sheet. 


D7 Dé D5 D4 D3 D2 Di DO| — Operation —_— 
oO O t X X BB | Blinking display 


Lamp Test (D6): When the Lamp Test bit is set, all dots in 
the entire display are lit at half brightness. When this bit is 
cleared, the display returns to the characters that were 
showing before the lamp test. 


D7 Dé D5 D4 D3 D2 Di DO| Operation 


Clear Data (D7): When D7 is set in the Control Word, all 
character and Control Word memory bits are reset to zero. 
This causes total erasure of the display, and returns all digits 
to a non-blink, full brightness, non-cursor status. 


D7 D6 5 D4 D3 D2 Di DO| Operation 


CASCADING 


Cascading the MPD 2545 (MPD 2547) is a simple operation. 
The requirements for cascading are: 1) decoding the 
correct address to determine the chip select for each addi- 
tional device, 2) assuring that all devices are reset simul- 
taneously, and 3) selecting one display as the clock source 
and setting all others to accept clock input (the reason for 
cascading the clock is to synchronize the flashing of multi- 
ple displays). One display as a source is capabie of driving 
six other MPD 2545s (MPD 2547s). If more displays are 
required, a buffer will be necessary. The source display 
must have pin 3 tied high to output clock signals. All other 
displays must have pin 3 tied low. 


VOLTAGE TRANSIENTS 


It has become common practice to provide 0.01 pf bypass 
capacitors liberally in digital systems. Like other CMOS 
circuitry, the Intelligent Display controller chip has very low 
power Consumption and the usual 0.01 uf would be adequate 
were it not for the LEDs. The module itself can, in some 
conditions, use up to 100 mA (multiplexed). In order to 
prevent power supply transients, capacitors with low induc- 
tance and high capacitance at high frequencies are re- 
quired. This suggests a solid tantalum or ceramic disc for 
high frequency bypass. For larger displays, distribute the 
bypass capacitors evenly, keeping capacitors as close to the 
power pins as possible. We recommend a 10 uf and 0.01 yf 
for every Intelligent Display to decouple the displays 
themselves, at the display. 


CASCADING THE MPD 2545 (MPD 2547) 


Sf< 
é 


CLK SEL © 
CLK VO 


[I 
soam RESET 


in 5 
ec, io - 
Es oieks 


N 
N 


a nage : 
NISRA ESAS 
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HOW TO LOAD INFORMATION INTO THE 
MPD 2545 (MPD 2547) 


Information loaded into the MPD 2545 can be either ASCII 
data or Control Word data. The following procedure (see 
also typical loading sequence) will demonstrate a typical 
loading sequence and the resulting visual display. The word 
STOP is used in all of the following examples. 


SET BRIGHTNESS 
Set the brightness level of the entire display to 
your preference (example: 100%) 


LOAD FOUR CHARACTERS 

Load an ‘S” in the left-hand digit. 

Load a ‘“T” in the next digit. 

Load an “O” in the next digit. 

Load a “P” in the right-hand digit. 

If you loaded the information correctly, the 
MPD 2545 should now show the word “STOP.” 


BLINK A SINGLE CHARACTER 

Into the digit, second from the right, load the hex 
code “CF,” which is the code for an “O” with the 
D7 bit added as a control bit. 

NOTE: the “O” is the only digit which has the 
control bit (D7) added to normal ASCII data. 

Load enable blinking character into the control 
word register. 

The MPD 2545 should now display “STOP” with a 
flashing “O.” 


ADD ANOTHER BLINKING CHARACTER 
Into the left hand digit, load the hex code “D3” 
which is for an “S” with the D7 bit added as a 
control bit. 

The MPD 2545 should display “STOP” with a 
flashing “O” and a flashing “S.” 


ALTERNATE CHARACTER/CURSOR ENABLE 
Load enable alternate character/cursor into the 
control word register. 

The MPD 2545 should now display “STOP” with 
the “O” and the “S” alternating between the letter 
and a cursor (all dots lit). 

INITIATE FOUR-CHARACTER BLINKING 
(Regardless of Control Bit setting) 

Load enable display blinking. 

The MPD 2545 should now display the entire 
word “STOP” blinking. 


Step 1 


Step 2 
Step 3 
Step 4 
Step 5 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


The CMOS IC of the MPD 2545 and MPD 2547 is designed 
to provide resistance to both Electrostatic and Discharge 
Damage and Latch Up due to voltage or current surges. 
Several precautions are strongly recommended for the user, 
to avoid overstressing these built-in safeguards. 





ESD PROTECTION 

Users of the MPD 2545 and MPD 2547 should be careful to 
handle the devices consistent with Standard ESD protection 
procedures. Operators should wear appropriate wrist, ankle 
or feet ground straps and avoid clothing that collects static 
charges. Work surfaces, tools and transport carriers that 
come into contract with unshielded devices or assemblies 
should also be appropriately grounded. 


LED Programmable/ 
Intelligent 
Display Devices 


LATCH UP PROTECTION 
Latch up is a condition that occurs in CMOS !Cs after the 


_ input protection diodes have been broken down. These 


diodes can be reversed through several means: 


Vin < GND, Vin > Veco +05 V, or through excessive cur- 
rents begin forced on the inputs. When these situations ex- 
ist, the IC may develop the response of an SCR and begin 
conducting as much as one amp through the Vcc pin. This 
destructive condition will persist (latched) until device failure 
or the device is turned off. 


The Voltage Transient Suppression Techniques and buffer 
interfaces for longer cable runs help considerably to prevent 
latch conditions from occuring. Additionally, the following 
Power Up and Power Down sequence should be observed. 


Feel eal UP SEQUENCE 
. Float all active signals by tri-stating the inputs to the 
displays. 
. Apply Vec and GND to the display. 
. Apply active signals to the displays by enabling all input 
signals per application. 


POWER DOWN SEQUENCE 

1. Float all active signals by tri-stating the inputs to the 
display. 

2. Turn off the power to the display. 


TYPICAL LOADING SEQUENCE 


OO MNANAWN = 
rer ree err re 
iS ee aD Eas Be Ge aes ae ee eo 
fa Sees ag Se ee es Bee ice Aa A 
rPerermrmererereroee 
[ou melee? Cl ea Palas Eee CS CS Sel pa 
xx Ixeoceriéx 
xxix tere mu-xX 


ys 


*Blinking Character 
t Character alternating with cursor (all dots lit) 


oo+-+0+00000 
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DISPLAY 


OCO+-02242440 
=co0000CCO”O 
ot-+-+070-=-0 
o-00-0+-c000 
Oo-0-30-=00 
a a i a a i Ol ap ae 
aera unuoOowoa a 


MPD 2545 





















CHARACTER SET. 

























































































otes: 1. A2 must be held high for ASCII data. 
2. Bit D7 = 1 enables attributes for the assigned digit. 









100% Hi-Rel Screening Test 


| Screen |S Method %AQL | Comments 
Pre Cap Visual 2072 When Specified MIL-STD-750 


High Temperature Storage 1032 100 Percent 24 Hrs @ 150°C 
MIL-STD-750 

Temperature Cycle 1051 100 Percent 10 Cycles, —65° to 
150°C MIL-STD-750 

Constant Acceleration 2006 100 Percent Y1 ABD Y2 @ 5KG 
MIL-STD-750 

Fine Leak 1071 100 Percent 2 Atmosphere Absolute 
for 2 Hours MIL-STD-750 

Gross Leak 1071 100 Percent 60 PSIG (for 10 Hours) 
MIL-STD-750 











Interim Electrical/Optical When Specified 

Test 

Burn-In 1015 100 Percent 168 Hours @ 125°C 
Similar to MIL-STD-883C 


When Specified 


Electrical Visual 2009 100 Percent MIL-STD-883 
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SIEMENS HIGH EFFICIENCY RED PD 1165 
VERY BRIGHT GREEN PD 1167 


1.16” Square 8 x 8 Dot Matrix Programmable Display™ Module 
With On Board Drivers, Built-In RAM 
and Software Controllable Features 
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Package Dimensions in Inches (mm) 


INDICATOR = paRT 
= NUMBER 


EIA 
DATE 
CODE 


= (et) Column 0 
TYP. 
LUMINOUS 


INTENSITY 
CODE 





070 (1.78) 
TYP. 


160 (4.06 110 (2.79) 
MIN ) DIA. TYP 1.050 (26.67)SQ. 
026 (.66) . 
04 (1.02} 02 (.51) 
Ve TYP. TYP. 
Sala 


08 th: 
(2.03) 
Tyr. 





TYP. 
Tolerance + .010 {.25) 295 : con 012 
Gas) 2 x 0 (38 
FEATURES DESCRIPTION 
¢ Active Display Size 1.16” Square The high efficiency red PD 1165 and very bright green 
¢ 0.11” Diam. Dots on 0.15” Centers PD 1167 are modular 8x8 dot matrix Programmable 


. “ee Displays. They are constructed with highly efficient III/V 

* Very Bright Green or High Efficiency Red material LEDs, packaged in a reflector package for max- 

¢ Intensity Matched and Binned imum dot illumination. Further optimizing light output are 

e Readable from 35 Feet pee ators als hint Le Circuits eee ite LEDs 
re ° at peak currents that give the best time averaged luminous 

* Mlewing Angle-£75 intensity for the power required. The user has complete con- 


* Interlocking X-Y Stackable Packages for Larger trol of the display through further built-in CMOS circuitry. 
Displays The display appearance can be set by programming an 
¢ On board CMOS Circuits with Complete Drive 8 bit RAM. 


Circuits and Logic Interfaces Features such as blinking, synchronizing, blanking, one of 


e Each Dot Addressable Over TTL Compatible, 8 Bit nine intensity levels or lamp tests are easily programmed 
BUS through a control word. Additional external connections are 

* Alternate Language & Graphics Programming available for clock inputs, clock outputs and total intensity 
Capability control through an external resistor. 

¢ Cascadable-Synchronizable Logic for Expanded All products are 100% burned in and 100% tested. Outging 
Display Systems quality standards are maintained through AQL sampling 

¢ Software Controlled Attributes: procedures of .25% for electrical characteristics and 1.0% 
9 Levels of Intensity Settings for dimensional and mechanical parameters, solderability, 
Memory Clear package integrity, and LED brightness matching dot to dot 
Blanking or Blinking and display to display. 


Built-In Lamp Test The display is constructed of epoxy filled polycarbonate with 


¢ 100% Burned in Prior to Final Test two interconnected pcbs. A heat sink is attached to cool the 
* 20 Pin DIP Package: 0.6” Wide Rows, 0.1” Pin device with its 20 pin dip lead construction. The package is 
Spacing wave solderable and has been fully qualified for operation 
and storage over a temperature range from — 20°C to 


¢ Wave Solderable 
¢ —20°C to +70°C Operating Range 


+70°C. 


Specifications subject to change without notice. 


2-59 


Maximum Ratings 


Voc, DC Supply Voltage 
Vin, Input Voltage Levels Relative 
to GND (all inputs) 


-0.5 to +6.0 Vde 


—0.5 to (Veg +0.5) Vde 
Operating Temperature ~ 20°C to +70°C 
Storage Temperature -— 20°C to +70°C 
Relative Humidity (non condensing) @65°C 

Power Dissipation @Vcc =5.0 V, 


Junction Temperature 
@70°C (Oya =25°C/W) 

Maximum Solder Temperature .063” (1.59 mm) 
below the Seating Plane, t<5 sec 


Recommended Operating Conditions — 20°C to + 70°C 


[Parameter | Min. [Nom. | Max. 


Vit, Input Voltage Low zz 
Clock Fan Out) r= 


Note: 1. The number of displays that can be synchronized by one “master” 
display clock depends on how ‘clean” the line is. The maximum 
can only be achieved in very “clean” electrical environments. A 
buffer is required for larger systems or noisy environments. 


DC CHARACTERISTICS 


| Min. | Typ. | Max. | Min. | Typ. | 


ee i 


Parameter 


Ico Lamp Test 


Icc 64 dots on at full 
intensity(, 2) 


Notes: 1. Average LED drive current is 3 mA. Peak current at 1/8 multiplex 
rate is typically 25 mA. 
2. RDIM can be used to reduce Io¢ and subsequently lower the 
nominal display intensity level. See figure (2) for typical 
brightness reductions with the use of Rexr. 


. Viewing Angle, both axis 


Optical Characteristics @25°C 


Spectral Peak Wavelength (1165) 635 nm typ. 


(1167) 565 nm typ. 


(off normal axis) 
Active Display Size 
Dot Size 
Pitch (center to center dot spacing) 


Time Averaged Luminous Intensity 
(100% bright) 


1.16” square 
0.11” diam. 


0.5 med/dot min. 

1.7 med/dot typ. 

Dot to Dot Intensity Matching Ratio 1.8:1.0 max. 

Display Average Intensity Matching 
Ratio (per bin) 

Bin to Bin Matching Ratio 
(adjacent bin) 


1.5:1.0 max. 


1.9:1.0 max. 


Conditions 
2.0 | mA | WR=Vcc=5.0 V 
Vin=0.8 V 
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WRITE CYCLE RESET TIMING 


RST 
A0-A3 


TREW 


D0-D7 
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POWER ON TO FIRST WRITE TIMING 


90% 
Vec 
Twrw 
WR AND CE 


TIMING MEASUREMENT LEVELS 
90% 
D0-D7 —so04 5.0V 
25V 
TR TF aay 


AC CHARACTERISTICS Over Operating Temperature Range at Voc =4.5 V 


| __-20°C (twin) | + 25°C (tun) +70°C (tun) | Units | 





DATA BUS TRANSITIONS AT CL = 150 pF 


2 


Minimum Time Between 
Power Up and the First 
Write Operation 


45 


Total Write Time 
(Tas +Tww +Ton) 





Notes: 1. 50 us or 2 clock cycles minimum. The internal clock frequency is 
between 50 and 80 kHz. If an external clock is supplied, it should 
be held between 50 and 60 kHz. 

2. Tww Must be less than Tpgs. 
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TOP VIEW 
PIN DEFINITIONS 


v 
3 


RST Resets the System. Active low. 

CLKout Clock output for daisy chaining 

WR Writes data into the display. Active low. 

CE Chip Enable. Active low. 

AO Address Input (LSB) 

Al Address Input 

A2 Address Input (MSB) 

A3 Address Input for control words. 
Clock Input for daisy chaining 
Controls Brightness through Reyt 

Voc Plus 5 volts power pin 

DO Data Bus Bit 0 (LSB) 

D1 Data Bus Bit 1 

D2 Data Bus Bit 2 

RST . D3 Data Bus Bit 3 

CLK OUT . D4 Data Bus Bit 4 

Wwe D5 Data Bus Bit 5 

D6 Data Bus Bit 6 

D7 Data Bus Bit 7 (MSB) 

GND Ground , 


ONOARWN = 


FUNCTIONAL DESCRIPTION 


The PD 1165 (PD 1167) block diagram includes the major 
blocks and internal registers. 


CTC OON DONS WD = 


— 


Display Memory consists of a 8x8 bit RAM block for the 

display columns and rows. Each one of the eight bit corres- 
pond to a LED and each eight bit cluster corresponds to a 
column. It also contains a 1x8 bit block to serve as Control 


PD 1165 (PD 1167) BLOCK DIAGRAM Word Register. 


The Input Logie consists of Data Buffers, Control Logic and 


ire Address Decode Logic. 


ADDRESS Oe ney The Oscillator (OSC) Logic generates clock for internal 
CONTROL and external use. Reset function is a part of this block. 


The Multiplex Logic generates multiplex scheme for 


eae column and row drivers, intensity control and blinking. 


The Row Drivers drive 8 rows of eight LEDs each. The row 
drive currents could be trimmed using an external resistor 
(Rpm) to set the nominal display brightness. 


OSC 
CONTROL 


WwW 
sy Atak DRIVERS 
The Column Drivers drive 8 columns of eight LEDs each. 
The Display consists of 64 LEDs connected in clusters of 8 
to form columns and rows. 


COLUMN 


DRIVERS DISPLAY 
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USING THE PD 1165 (PD 1167) 
POWER ON AND RESET 


Each PD 1165 (PD 1167) series part is equivalent to a 
miniaturized hybrid display system. Careful consideration of 
power supply capabilities and applications should always be 
exercised. It is important that GND <Vin<(Vcec +05 V) 
always be maintained during use. 


POWER SUPPLY REQUIREMENTS 


A 5 volt power supply with no more than 10% tolerance 
should be used. Each display, depending on programming 
can switch very large loads. To keep transients on Voc 
above (Vij —0.5 V), a 0.01 pF mica capacitor and a 22 pF 
tantalum capacitor should be located as close as con- 
veniently possible to the Vec and GND pins.) 


To avoid malfunction during Power Up and Power Down, 
follow the sequences listed below. 


POWER UP SEQUENCE 

1. Float (tri-state) all display inputs. 

2. Apply Vec and GND to the display. 

3. Activate inputs as required enabling the display. (Observe 
Twaw restrictions.) 


POWER DOWN SEQUENCE 
1. Float (tri-state) all active input signals to the display. 


2. Turn off power to the display. 


Once the display is powered up or following a hard reset 
using (RST), the display will initialize in a blinking lamp test 
control state. All LEDs will be on at 50% intensity blinking at 
about 2 Hz. Software control words can then be input in- 
itializing the displays configuring them for intensity and 
blinking attributes as well as clock control and timing 
synchronization. 


SIGNAL CONDITIONING/INPUT BUFFERING 


if cable lengths of 18 inches or more are used between the 
microprocessor and displays, the inputs should be buffered 
with tri-state non-inverting buffers. The buffers should be 
mounted as close to the displays as practical. Suggested 
buffers are the 74HC1T244 or 74HC541. 


The PD 1165 (PD 1167) accepts programming on the falling 
edge of the write pulse (WR). Interfacing the displays to 
microprocessors that write on the rising edge (such as the 
8035) will require the pulse from the microprocessor to be 
delayed. A dual one-shot circuit such as the one illustrated 
in figure (1) below is recommended. 


FIGURE 1. WRITE DELAY CIRCUIT FOR uP’s THAT 
WRITE ON RISING EDGE OF WR 


WR TO DISPLAY 


WR FROM uP 
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PROGRAMMING THE PD 1165 (PD 1167) 


As described earlier, each display has 1 byte of RAM for a 
control word and 8 bytes for the display state of each 
LED.) 


ADDRESSING LEDs AND CONTROL WORDS 


Addressing the LEDs is managed through the AO-A2 
address lines and DO-D7 data lines. Each data line 
corresponds to an LED row location with the address lines 
identifying a binary representation for the LED columns_The 
control word RAM address is identified by A3. WR and CE 
must also be low to input valid data. 


Address State Location 
AB A2 At ial 


First Column 
Second Column 
Third Column 
Fourth Column 
Fifth Column 
Sixth Column 
Seventh Column 
Eighth Column 
Control Word 


o-oo +000 


0 
0 
0 
0 
0 
0 
0 
0 
1 


oA +--+ 0000 
o-+007+00 


When the appropriate column is addressed, a specific LED 
can be “written” on or off by identifying the appropriate row. 
Some examples are: 


D7 D6 D5 D4 D3 D2 D1 Dol Operation 


1st Row On 
6th Row On 
1st & 5th Rows On 





High Signals turn on LEDs, low turn off LEDs. Patterns 
remain until re-written or cleared. 


CONTROL WORD OPERATION 


When address bit A3 is taken high, the control word RAM is 
accessed. The same control word appears at all eight LED 
address locations of the display. These words determine 
display functions such as clearing, blanking, blinking, 
brightness to nine levels, selecting internal or external clock 
sources, resetting timing for synchronizing blinking and 
implementing a lamp test. These instructions are 
implemented in the following manner. 


Brightness (D0-D2, RDIM): Display intensity must be set 
at one of the following levels. Increments of 12.5% are 
possible. 


D7 Dé DS D4 D3 D2 D1 DO Intensity Level 


12.5% 
25.0% 
375% 
50.0% 
62.5% 
75.0% 
875% 
100.0% 


|=-A3-4 4 0Q000 


Note 1. The device heatsink is tied to Vc¢. It should be electrically insulated 
from all data and ground lines. 


Note 2. O=Low, 1=High, X=Don't Care, $=appropriate intensity code. 
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These intensity levels are proportional to the total display 
brightness. Each device is intensity categorized, however, 
this maximum brightness category can be lowered through 
an external resistor. See figure (2) for the characteristic 
relationship of intensity to Rexy. A 4K resistor would be 
equivalent to one intensity category shift. 


FIGURE 2. THE TYPICAL EFFECT OF R DIM ON 
NOMINAL DISPLAY INTENSITY THROUGH 
VARIATIONS IN Rext 


m 


20.0 


= 


10.0 


9.0 


8.0 


7.0 


6.0 


Rext Values in KQ’s 


5.0 


4.0 


3.0 


125 2 375 50 625 75 


Typical Relative Display Intensity(1) 


87.5 100% 


(1,.% maximum is approximatly equal to % Relative Display Intensity 
(eg 50% |,, = 50% Intensity @3.7KQ) 


Display Blank (D3): The D3 bit will visually clear the 
‘display, blank it, without affecting the display RAM LED 
pattern.() 


D7 D6 D5 ba DS be Di DO] Operation —_| 


Note: 1. Although it is not recommended, the display can be dimmed by 
strobing the blank instruction on and off. If this is done, frequen- 
cies of 1 KHz or more should be utilized to avoid flickering. 


Clock Select (D4): The appropriate clock selection should 
be included in the control word. For multiple display 
systems, external synchronized clocks should be used when 
blinking is required for uniform display appearance. One 
display can act as a master clock for up to 15 other displays 
provided the D4 bit is properly set. 


D7 D6 D5 D4 D3 D2 D1 DO| Operation 


Xx X X O X $$ $F  § | Internal Clock 
X X X 1 X $$ $$ §$ | External Clock 
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Blink Control D5 


D7 Dé DS D4 D3_D2 Di DO] Operation 
o X 1 X O $ $- §$ | Blink Display at 2 Hz 


Lamp Test D6, D2, D1, DO 
The lamp test is only functional with the intensity level set to 
50%. This does not affect display RAM. 


D7 D6 _D5 D4 D3 D2 D1 Do] Operation 


Oo 61 X xX Od 0 1 1 Turn all LEDs on at 


50% brightness 
Memory Clear D7, D6 
D7 D6 D5 b4 03 02 Di DO] Operation 
1 0 '% X X $ $F$ FF | Clear Display RAM, 
turn off LEDs 
Reset Timing D7, D6 
Timing reset is necessary for synchronizing display blinking 


for multiple display systems. It has no effect on display 
RAM. 


D7 D6 D5 p43 D2 D1 D0] Operation __|] 
1 14 X X X $ §  § | Internal Timing Reset 


DESIGN CONSIDERATIONS 
MULTIPLE DISPLAY SYSTEMS 


The PD 1165 (PD 1167) parts may be cascaded for flat panel 
displays of any size. If blinking is to be used, up to 15 
displays can be synchronized to one “master” display clock 
as described earlier. Additional displays will require a buffer 
to drive the clock load. 


The connection scheme is straight forward as illustrated in 
figure (3) below. 


1. Buss together: Data lines, Address lines, Write Enable 
lines, Reset lines, Vcc (with proper capacitors for power 
supply conditioning) and GND lines. 

Terminate the Data, Address and Write lines of the 
“master” display to the microprocessor interface. 
Terminate the CE lines of the “slave” displays to the 
appropriate microprocessor address decoders. 
Connect the clock out (pin 2) of the “master” display to 
the buffer for/or clock in (pin 9), of the “slave” displays. 


2. 
3. 


4. 


This flat panel sub assembly can then be interfaced easily 
with microprocessors, such as the 8035, as illustrated in 
figure (4) below. 


For systems with synchronized blinking, an initializing control 
softword reset should precede the instructions for clearing, 
brightness, clock selection, etc. 


INTENSITY MATCHING 


For best matching, displays from one bin should be used. It 
is often acceptable, under normal viewing conditions, to use 
displays from two neighboring bins. The RDIM connection 
allows users to set intensity levels to match displays of all 
intensity levels. 
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ESD PROTECTION 

The silicon gate CMOS IC of the PD 1165 (PD 1167) is sen- 
sitive to ESD damage. Users of these devices are en- 
couraged to take all the standard precautions, normal for 
CMOS components. These include properly grounding per- 
sonnel, tools, tables, and transport carriers that come in 
contact with unshielded parts. Where these conditions are 
not or cannot be met, keep the leads of the device shorted 
together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 


The PD 1165 (PD 1167) can be hand soldered with SN63 
solder using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 70°C. 
Water soluble organic acid flux or resin-based RMA flux can 
be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.|. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster.cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the polycarbonate package. Maximum exposure should not 
exceed two minutes at elevated temperatures. Acceptable 
solvents are TF (trichlorotrifluoroethane), TP35, TMS+, TE, 
and isopropy| Alcohol. 


Unacceptable solvents contain TCM, TMC, TA, TES, 
Acetone, and Ill Trichloroethane. Since many commercial 
mixtures exist, you should contact your preferred solvent 
vendor for chemical composition information. Some major 
solvent manufacturers are: Allied Chemical Corporation, 
Specialty Chemical Division, Morristown, NJ; Baron- 
Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; E.1. 
DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 
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An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 20 pin DIP sockets 600” wide 
with .100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


FIGURE 3. GENERAL INTERFACE CIRCUIT 


GND 








CLKO CLK1 Veco 


PD 1165/1167 
#0 


PD 1165 
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FIGURE 4. MICROPROCESSOR INTERFACE CIRCUIT 


ager 100K 0.001 pF 
PIN 1 OF 0 +59 
PD 1165/ 6 ca 
PD 1167 1. 
m—j i 7418221 1A 
a i 1B CLR 
sal a 


+41 uF 
6 


OPTICAL CONSIDERATIONS 


The 1.19” high character of the PD 1165 (PD 1167) allows 
readability up to 35 feet. Proper filter selection will allow the 


user to build a display that can be utilized over this distance. 


Filters enhance the contrast ratio between a lit LED and the 
character background. The only limitation is cost. The 
cost/benefit ratio for filters can be maximized by first con- 
sidering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The PD 1165 is a high 
efficiency red display and should be matched with a long 
wavelength pass filter in the 570 nm to 590 nm range. The 
PD 1167 should be matched with a yellow-green band-pass 
filter that peaks at 565 nm. For display systems of multiple 
colors (using other Siemens displays), neutral density grey 
filters offer the best compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Also, plastic filters can be further improved with anti- 
reflective coatings to reduce glare. The trade-off is “fuzzy” 
characters. Mounting the filters close to the display reduces 
this effect. Care should be taken not to overheat the plastic 
fitters by allowing for proper air flow. 


0 7aLs74 6 
CL_PR D 


General 
Interface 
Circuit 
(Fig. 3) 


S 


7 
4 
L 
Ss 
5 
4 
1 


Q 
Zz 


Optimal filter enhancements for any condition can be 
gained through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Corp- 
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One final note on mounting filters. Recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; !.E.E- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 


REPLACEMENT | 


Should a display nested within a panel be damaged, 
replacement can be made by trimming the tabs off the 
neighboring displays adjacent to the damaged displays 
Row #0 and Column #0 (typically above and to the left). 
Once the interlocking tabs are trimmed (using a razor blade- 
type cut), the damaged device may be removed and 
replaced. 
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SIEMENS 


HIGH EFFICIENCY RED PD 2435 


BRIGHT GREEN PD 2437 


.200” 4-Character, 5 x 7 Dot Matrix Alphanumeric 
Programmable Display™ With Built-In CMOS Control Functions 





FEATURES 


¢ Four .200” Dot Matrix Characters in Bright Green 
or High-Efficiency Red 


¢ Readable from 8 Feet (2.5 meters) 


¢ Built-in Memory, Decoders, Multiplexer and 
Drivers 


* Wide Viewing Angle, X Axis +55°, Y Axis +65° 
¢ Categorized for Luminous Intensity 


¢ 96-Character ASCII Format (Both Upper and Lower 
Case Characters) 


e 8-Bit Bidirectional Data BUS 
¢ READ/WRITE Capability 
e 100% Burned In and Tested 


¢ Dual In-Line Package Configuration, .600” Wide, 
.100” Pin Centers 


e End-Stackable Package 

¢ Internal or External Clock 

¢ Built-In Character Generator ROM 

¢ TTL Compatible 

¢ Easily Cascaded for Multidisplay Operation 
¢ Less CPU Time Required 

¢ Software Controlled Features: 


Programmabie Highlight Attribute 
(Blinking, Non-Blinking) 


Asynchronous Memory Clear Function 
Lamp Test 
Display Blank Function 


Single or Multiple Character Blinking 
Function 


Programmable Intensity, Three 
Brightness Levels 


Extended Operating Temperature Range: — 40°C 
to +85°C 


2-67 


Package Dimensions in Inches (mm) 


1.000 MAX 
(25.40) 


070+.004 
(1.78 +.10) 
TYP. 


160 MIN 
(4.064) 


PIN 1 PIN + INDICATOR INTENS! iY 
LOCATION YCQDE 


EIA DATE CODE 
fe— 0704004 
(1.78 +10) 
TYP. 


018 x 012 TYP 


(-488) (305) TOLERANCE: .XXX = 4.02 (,508) 





DESCRIPTION 


The PD 2435 and PD 2437 are four digit display system 
modules. The digits are 0.20” by 0.14” 5x7 dot matrix 
arrays constructed with the latest solid state technology in 
light emitting diodes. The diodes, having transparent 
substrates, are optimized for maximum light output in the 
visible red (630 nm) and Green (560 nm) spectrums. Driving 
and controlling the LED arrays are two silicon gate CMOS 
integrated circuits. These integrated circuits provide all 
necessary power transistors and complete multiplexing con- 
trol logic to efficiently strobe the LEDs for maximum per- 
ceived brightness with minimum power utilization. 


Additionally, the ICs have the necessary ROM to decode 96 
ASCII alohanumeric characters and enough RAM to store 
the display’s complete four digit ASCII message with special 
attributes. These attributes, all software programmable at the 
user's discretion, include a lamp test, brightness control, 
displaying cursors, alternating cursors and characters, and 
flashing cursors or characters. The CMOS ICs also incor- 
porate special interface control circuitry to allow the user to 
control the module as a fully supported microprocessor 
peripheral. The module, under internal or external clock 
control, has asynchronous read, write, and memory clear 
over an eight bit parallel, TTL compatible, bi-directional data 
bus. Each X and Y stackable module is fully encapsulated 
within a package 1.0” x 0.7” x 0.2”. The standard 20 pin 
DIP construction with two 0.6” rows on 0.1” centers is wave 
solderable and has been fully tested with over one million 
total device hours to operate over a temperature range from 
-40°C to +85°C. All of the devices are 100% burned in 
and tested prior to shipment. Final outgoing A.Q.L. inspec- 
tion is maintained at 1.0% for mechanical and dimensional 
specifications, optical defects, lead solderability and 
package integrity. Local defects on die, brightness matching 


Specifications are subject to change without notice. 
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DESCRIPTION (Continued) 

LED to LED, digit to digit, device to device; catostrophic 
electrical parameters are held to 0.25% A.Q.L. All the 
devices are intensity binned to allow users to construct a 
uniform display of any length.() 

Note: 1. Refer to the end of this data sheet or to Appnotes 18, 19, 22, and 


23 for further details on handling and assembling Siemens 
Programmable Displays. 


Maximum Ratings 


DC Supply Voltage -—0.5 to +6.0 Vde 
Input Voltage Levels Relative 
to GND (all inputs) —0.5 to Veg +0.5 Vde 
Operating Temperature - 40°C to +85°C 
Storage Temperature — 40°C to +100°C 
Maximum Solder Temperature .063” (1.59 mm) 
below Seating Plan, t<5 sec 


Relative Humidity @85 °C 


Optical Characteristics @25°C 


Spectral Peak Wavelength (2435) 630 nm typ. 
(2437) 560 nm typ. 
Display Multiplex Rate 200 to 300 Hz 
Viewing Angle 
horizontal 
(off normal axis) vertical 
Digit Height 
Time Averaged Luminous Intensity() 
(100% brightness, 5 Vdc=V¢c) 200 ped/LED typ. 
75 ped/LED min. 
100 wcd/LED min. 
LED to LED Intensity Matching 1.8:1.0 max. 
Device to Device (one bin) 
Bin to Bin (adjacent bin) 


Note: +. Peak luminous intensity values can be calculated by multiplying 
these values by 7. 


SWITCHING SPECIFICATIONS 
(@25°C and Voc = 4.5V)\") 


READ CYCLE TIMING 


Spec. (ns) 
Parameter Description Minimum 


Address set up delay after CE 0 


Access time for data valid after 175 max. 
address 


Delay time for data valid after 
read pulse 

Total read cycle time 

Data valid after end of read 
pulse 

Read pulse 


WRITE CYCLE TIMING 


ruameter| _esonpton | imam 
50 


TWD 
TDH 
TWC 
TWR 


Note: 1. Timing characteristics are guaranteed values at the worst case 
condition of Vog = 4.5 Vdc. Characterization data indicates these 
values also hold over temperature from -— 40°C to +85°C except 
for TAD and TDH. These two timing minimums may extend to 5 ns 
at +70°C and above. 


150 max. 


200 
0 


Delay time for write pulse after 
control signals and data 


Data hold after write pulse 
Total write cycle time 
Write pulse width 


50 
200 


TIMING MEASUREMENT LEVELS 


2.5V - 
OV 


TIMING CHARACTERISTICS AT 25°C 
Voc = 4.5V 


DATA ‘‘READ”’ CYCLE 


ia a 
| DATA | 
VALID 
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DATA “WRITE” CYCLE 


Two 


Note: Twr = Two - Twot Tow) 
Tao = Tro - Tao - (ace ~ Too) 
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DC CHARACTERISTICS @25°C 

















Pe oe ee 
: 
2.0 =4, 


it ( 
Vi. (All Inputs) -05 {| 08 | Vots | Voo=4.5 V0 5.5 V 


Notes: 1. Typical average LED drive current is 1.7 mA. Peak current at 1/7 multiplex rate is 12 mA. 
2. Characterization data indicates max loc will vary from 190 mA at — 20°C to 130 mA at 70°C. 


TOP VIEW PIN DEFINITIONS 
Pin 
1. RD Active low, will enable a processor to read 
all registers in the PD 2435 (PD 2437). 
2. CLK I/O If CLK SEL (pin 3) is low, then expect an 
external clock source into this pin. If CLK 
SEL is high, then this pin will be the 
master or source for all other devices 
which have CLK SEL low. 
3. CLK SEL CLocK SELect, determines.the action of 
pin 2. CLK I/O, see the section on 
Cascading for an example. 








4. RST Reset.:Must be held low until Veg > 4.5 
volts. Reset is used only to synchronize 
PIN 1 blinking, and will not clear the display. 
LOCATION 5. CE1 Chip enable (active high). 
6. CEO Chip enable (active low). 
7. A2 Address input (MSB). 
8. Al Address input. 
PIN ASSIGNMENTS 9. AO Address input (LSB). 
10. GND Ground. 
11. WR Write. Active Low. If the device is 
selected, a low on the write input loads 
the data into the PD 2435s (PD 2437s) 
1 RD READ WRITE memory. 
2 CLK VO CLOCK 1/0 DATA MSB 
3 CLKSELCLOCK SELECT DATA 12. D7 Data Bus bit 7 (MSB). 
4 RST RESET ; DATA 13. D6 Data Bus bit 6. 
5 CE! CHIP ENABLE DATA 14. DS Data Bus bit 5. 
6 CEO CHIP ENABLE DATA 15. D4 Data Bus bit 4. 
7 AQ ADDRESS MSB DATA 16. D3 Data Bus bit 3. 
8 Al ADDRESS DATA 17. D2 Data Bus bit 2. 
9 AO ADDRESS LSB DATA LSB 18. D1 Data Bus bit 1. 
10 GND 19. DO Data Bus bit 0 (LSB). 
20. Voc Plus 5 volts power pin. 
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DATA INPUT COMMANDS 


CEO CE1 RD WRIA2 A1 AO!]07 D6 D5 D4 D3 D2 D1 DO OPERATION 


No Change 
Read Digit 0 Data To Bus 


MODE SELECTION 
RD WR OPERATION 


No Change 
No Change 
No Change 





NOTE: 0 = Low Logic Level, 1 = High Logic Level, X = Don't Care. 


BLOCK DIAGRAM 


DO-07 
96 CHAR. 

ROM 

48x80 


OUTPUT 
CONTROL 
LoGic 


DISPLAY 
MULTIPLEXER 


COLUMN 
ORIVERS 





DISPLAY 


FUNCTIONAL DESCRIPTION 


The PD 2435 (PD 2437) block diagram includes the major 
blocks and internal registers. 


Display Memory consists of a 5x8 bit RAM block. Each of 
the four 8-bit words holds the 7-bit ASCII data (bits DO-D6). 
The fifth 8-bit memory word is used as a control word 
register..A detailed description of the control register and its 
functions can be found under the heading Control Word. 
Each 8-bit word is addressable and can be read from or 
written to. 





($) Written To Digit 0 

(W) Written to Digit 1 

(f) Written To Digit 2 

(3) Written to Digit 3 

Char. Written To Digit 0 
And Cursor Enabled 


The Control Logic dictates all of the features of the display 
device and is discussed in the Control Word section of this 
data sheet. 


The Character Generator converts the 7-bit ASCII data into 
the proper dot pattern for the 96 characters shown in the 
character set chart. 


The Clock Source can originate either from the internal 
oscillator clock or from an external source—usually from the 
output of another PD 2435 (PD 2437) in a multiple module 
display. 


The Display Multiplexer controls all display output to the 
digit drivers so no additional logic is required for a display 
system. 


The Column Drivers are connected directly to the display. 


The Display has four digits. Each of the four digits is com- 
prised of 35 LEDs in a 5x7 dot array which makes up the 
alphanumeric characters. 


The intensity of the display can be varied by the Control 
Word in steps of 0% (Blank), 25%, 50%, and full 
brightness. 


MICROPROCESSOR INTERFACE 


The interface to the microprocessor is through the address 
lines (AO-A2), the data bus (DO-D7), two chip select lines 
(CEO, CE1), and read (RD) and write (WR) lines. 


To derive the appropriate enable signal, the WR and_RD 
lines should be “NANDED” into the CE1 input. The CEO 
should be held low when executing a read, or write 
operation. 


The read and write lines are both active low. During a valid 
read the data input lines (DO-D7) become outputs. A valid 
write will enable the data as input lines. 


INPUT BUFFERING 


If a cable length of 18 inches or more is used, all inputs to 
the display should be buffered with a tri-state non-inverting 
buffer mounted as close to the display as conviently pos- 
sible. Recommended buffers are: 74HCT245 for the data 
lines and 74HCT244 or 74HC541 for the control lines. 


PD 2435 


2-70 


PROGRAMMING THE PD 2435 


There are five registers within the PD 2435/2437. Four of 
these registers are used to hold the ASCII code of the four 
display characters. The fifth register is the Control Word, 
which is used to blink, blank, clear or dim the entire display, 
or to change the presentation (attributes) of individual 
characters. 


ADDRESSING 


The addresses within the display device are shown below. 
Digit 0 is the rightmost digit of the display, while digit 3 is on 
the left. Although there is only one Control Word, it is 
duplicated at the four address locations 0-3. Data can be 
read from any of these locations. When one of these loca- 
tions is written to, all of them will change together. 


Control Word 
Control Word (Duplicate) 
Control Word (Duplicate) 
Control Word (Duplicate) 
Digit O (rightmost) 

Digit 1 

Digit 2 

Digit 3 (leftmost) 














Bit D7 of any of the display digit locations is used to allow 
an attribute to be assigned to that digit. The attributes are 
discussed in the next section. If bit D7 is set to a one, that 
character will be displayed using the attribute. !f bit D7 is 
cleared, the character will display normally. 


CONTROL WORD 


When adaress bit A2 is taken low, the Control Word is 
accessed. The same Control Word appears in all four of the 
lower address spaces of the display. Through the Control 
Word, the display can be cleared, the lamps can be tested, 
display brightness can be selected, and attributes can be 
set for any characters which have been loaded with their 
most significant bit (D7) set high. 


Brightness (DO, D1): The state of the lower two bits of the 
Control Word are used to set the brightness of the entire 
display, from 0% to 100%. The table below shows the cor- 
respondence of these bits to the brightness. 


D7 D6 oS D4 DS be Di DO| Operation 


Blank 


LED Programmabte/ 
Intelligent 
Display Devices 





25% brightness 
50% brightness 
Full brightness 





X = dont care 


CONTROL WORD FORMAT 


D7 


D6 —s—iDS D4 3 
LAMP ATTRIBUTE 


D D2 D1 DO 


a tl 
Di DO BRIGHTNESS 


0 #0 0% (Blank) 
0 1 25% 
1 0 50% 
1 1 100% 
D3 D2 ATTRIBUTE 
0 0 Display Cursor Instead 
Of Character 
0 1. Blink Character 
1 Display Blinking Cursor Instead 
Of Character 
1 1. Alternate Character 
With Cursor 


D4 ATTRIBUTE ENABLE 
0 Disable Above Attributes 
1 Enable Above Attributes 


D5 BLINK 
0 Blink-Attribute Disabled 
1 Blink Entire Display 


D6 LAMP TEST 
0 Standard Operation 
1 Display All Dots At 50% Brightness 


CLEAR 
Q Standard Operation 
1 Clear Entire Display 
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Attributes (D2-D4): Bits D2, D3, and D4 control the visual 
attributes (i.e., blinking) of those display digits which have 
been written with bit D7 set high. In order to use any of the 
four attributes, the Cursor Enable bit (D4 in the Control 
Word) must be set. When the Cursor Enable bit is set, and 
bit D7 in a character location is set, the character will take 
on one of the following display attributes. 


D706 Ds bs Da D2 bi DO] Operation 


Disable highlight 
attribute 


Display cursor* instead 
of character 

Blink single character 

Display blinking 
cursor* instead of 
character 

Alternate character 
with cursor” 


“Cursor” refers to a condition when all dots in a single character space are 
fit to half brightness. 

X = don't care : 

B = depends on the selected brightness 


Attributes are non-destructive. If a character with bit D7 set 
is replaced by a cursor (Control Word bit D4 is set, and 
D3=D2=0) the character will remain in memory and can be 
revealed again by clearing D4 in the Control Word. 


Blink (D5): The entire display can be caused to blink at a 
rate of approximately 2Hz by setting bit D5 in the Control 
Word. This blinking is independent of the state of D7 in all 
character locations. 


In order to synchronize the blink rate in a bank of these 
devices, it is necessary to tie all. devices’ clocks and resets 
together as described in a later section of this data sheet. 


D7 D6 D5 D4 D3 D2 D1 DO] Operation — 
0 0 1 X X X BB } Blinking display 


Lamp Test (D6): When the Lamp Test bit is set, all dots in 
the entire display are lit at half brightness. When this bit is 
cleared, the display returns to the characters that were 


showing before the lamp test. The lamp test will remain if 
implemented simultaneously with a clear instruction. 


D7 bs D5 D4 D3 D2 bi DO] Operation __] 


0 1 0 xX X X X X 


Lamp test 


Clear Data (D7): When D7 is set in the Control Word, all 
character and Control Word memory bits are reset to zero. 
This causes total erasure of the display, and returns all digits 
to a non-blink, full brightness, non-cursor status. 


D7 Dé D5 D4 D3 D2 Di Do} Operation 


DATA PROTOCOL 


The display module continuously executes all control words 
programmed in the registers. Randomly, before new control 
works are completely defined, valid unitentional transient 
control words may be executed. This may present a pro- 
blem if the memory clear instruction is one of the transients. 
To avoid the inadvertant clearing of display memory, it is 
suggested that display data be loaded after changes in con- 
trol word programming. Alternatively, D7 must be stable in 


" the low state throughout the complete write cycle. 


CASCADING 


Cascading the PD 2435 (PD 2437) is a simple operation. 
The requirements for cascading are: 1) decoding the 
correct address to determine the chip select for each addi- 
tional device, 2) assuring that all devices are reset simul- 
taneously, and 3) selecting one display as the clock source 
and setting ail others to accept clock input (the reason for 
cascading the clock is to synchronize the flashing of multi- 
ple displays). One display as a source is capable of driving 
six other PD 2435s (PD 2437s). If more displays are 
required, a buffer will be necessary. The source display 
must have pin 3 tied high to output clock signals. All other 
displays must have pin 3 tied low. External clock frequen- 
cies should not exceed 100 KHz, normally it should 

be 30 KHz. 


CASCADING THE PD 2435 (PD 2437) 
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VOLTAGE TRANSIENT SUPPRESSION 


It has become common practice to provide 0.01 uf bypass 
capacitors liberally in digital systems. Like other CMOS 
circuitry, the Intelligent Display controller chip has very low 
power consumption and the usual 0.01 pf would be adequate 
were it not for the LEDs. The module itself can, in some 
conditions, use up to 100 mA. In order to prevent power 
supply transients, capacitors with low inductance and high 
capacitance at high frequencies are required. This suggests 
a solid tantalum or ceramic disc for high frequency bypass. 
For multiple display module systems, distribute the bypass 
capacitors evenly, keeping capacitors as close to the power 
pins as possible. Use a 0.01 uF capacitor for each display 
module and a 22 uF for every third display module. 


HOW TO LOAD INFORMATION INTO THE 
PD 2435 (PD 2437) 


Information loaded into the PD 2435 can be either 
ASCII data or Contro! Word data. The following pro- 
cedure (see also typical loading sequence) will 
demonstrate a typical loading sequence and the 
resulting visual display. The word STOP is used in all 
of the following examples. 


SET BRIGHTNESS 


Step 1 Set the brightness level of the entire display 
to your preference (example: 100%) 
LOAD FOUR CHARACTERS 

Step 2 Load an ‘S” in the left-hand digit. 

Step 3 Load a “T” in the next digit. 

Step 4 —_ Load an “O” in the next digit. 


Step 5 


Step 6 


Step 7 


Step 8 


Step 9 


Step 10 


Load a “P” in the right-hand digit. 

lf you loaded the information correctly, the 
PD-2435 should now show the word 
“STOP.” 

BLINK A SINGLE CHARACTER 

Into the digit, second from the right, load 
the hex code “CF,” which is the code for an 
“O” with the D7 bit added as a control bit. 
NOTE: the “O” is the only digit which has 
the control bit (D7) added to normal ASCII 
data. 

Load enable blinking character into the 
control word register. 

The PD 2435 should now display “STOP” 
with a flashing “O.” 


ADD ANOTHER BLINKING CHARACTER 
Into the left hand digit, load the hex code 
“D3” which is for an “S” with the D7 bit 
added as a control bit. 

The PD 2435 should display “STOP” with a 
flashing “O” and a flashing “S.” 


ALTERNATE CHARACTER/ 

CURSOR ENABLE 

Load enable alternate character/cursor into 
the control word register. 

The PD 2435 should now display “STOP” 
with the “O” and the “S” alternating be- 
tween the letter and a cursor (which is all 
dots lit). 

INITIATE FOUR-CHARACTER BLINKING 
(Regardless of Control Bit setting) 

Load enable display blinking. 

The PD 2435 should now display the entire 
word “STOP” blinking. 


TYPICAL LOADING SEQUENCE 


SOMONOAR WN 
reorrrerr rr 
cl SB Ce Cages GG aes ew OR el GS 
oe a SE ae. a ae Es Se 
Sai ie a a ane Go a ae ed oo 
ere ee Lee 
<xxIx«xrerrreitiEx 
<xx<x=rx« Iiririw-sx 


— 


*Blinking Character 
t Character alternating with cursor (all dots lit) 





oo+0+00000 


oo +o A+++ +0 
—-oa000 00000 


o--40-0-=0 





DISPLAY 


oroOoo-+07;000 
soa Ce en Ce OE agp a 
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CHARACTER SET 
































Notes: 1. A2 must be held high for ASCII data. 











3% | eeegeee | lee 




















2. Bit D7 = 1 enables attributes for the assigned digit. 
3. A cursor is defined as all dots/digit lit. When an ASCII character 
is in memory, an enabled cursor will ‘highlight’ that character 


with slightly brighter LEDs. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


The CMOS IC of the PD 2435 and PD 2437 is designed to 
provide resistance to both Electrostatic Discharge Damage 
and Latch Up due to voltage or current surges. Several 
precautions are strongly recommended for the user, to avoid 
overstressing these built-in safeguards. 


ESD PROTECTION 

Users of the PD 2435 and PD 2437 should be careful to 
handle the devices consistent with Standard ESD protection 
procedures. Operators should wear appropriate wrist, ankle 
or feet ground straps and avoid clothing that collects static 
charges. Work surfaces, tools and transport carriers that 
come into contract with unshielded devices or assemblies 
should also be appropriately grounded. 


LATCH UP PROTECTION 

Latch up is a condition that occurs in CMOS ICs after the 
input protection diodes have been broken down. These 
diodes can be reversed through several means: 


Vin < GND, Vin > Veco +0.5 V, or through excessive cur- 
rents begin forced on the inputs. When these situations ex- 
ist, the |C may develop the response of an SCR and begin 
conducting as much as one amp through the Vcc pin. This 
destructive condition will persist (latched) until device failure 
or the device is turned off. 


The Voltage Transient Suppression Techniques and buffer 
interfaces for longer cable runs help considerably to prevent 
latch conditions from occuring. Additionally, the following 
Power Up and Power Down sequence should be observed. 


POWER UP SEQUENCE 

1. Float all active signals by tri-stating the inputs to the 
displays. 

2. Apply Vec and GND to the display. 

3. Apply active signals to the displays by enabling all input 
signals per application. 





POWER DOWN SEQUENCE 

1. Float all active signals by tri-stating the inputs to the 
display. 

2. Turn off the power to the display. 


SOLDERING CONSIDERATIONS 
PD 2435s and PD 2437s can be hand soldered with SN63 
solder using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 

the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except Carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 





Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 
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POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.I. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone.(?) 


Note: 1. Acceptable commercial solvents are: Basic TF, Arklone P, Genesolv 
D, Genesolv DA, Blaco-Tron TF, Blaco-Tron TA and, Freon TA. 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or TES. 
Since many commercial mixtures exist, you should contact 
your preferred solvent vendor for chemical composition in- 
formation. Some major solvent manufacturers are: Allied 
Chemical Corporation, Specialty Chemical Division, Mor- 
ristown, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical, 
Midland, MI; E.l. DuPont de Nemours & Co., Wilmington, 
DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 20 pin DIP sockets 600” wide 
with .100” centers work well for single displays, Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The .200” high character of the PD 2435 and PD 2437 
allow readability up to eight feet. Proper filter selection will 
allow the user to build a display that can be utilized over this 
distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 





display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user's benefit by first con- 
sidering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The PD 2435 is a high 
efficiency red display and should be matched with a long 
wavelength pass filter in the 570 nm to 590 nm range. The 
PD 2437 should be matched with a yellow-green band-pass 
filter that peaks at 565 nm. For displays of multiple colors, 
neutral density grey filters offer the best compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter enhancements for any condition can be gain- 
ed through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. Proper 
intensity selection of the displays will allow 10,000 foot 
candle sunlight viewability. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Corp- 
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 


discrimination of different characters as perceived by the | 
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SIEMENS 


PD 2816 


.160” Red, 8-Digit, 18 Segment Including Decimal 
Alphanumeric Programmable Display™ 
With Built-In CMOS Control Functions 





FEATURES 


Visible from 7 feet 
Microprocessor Compatible 


End Stackable, 8-Character Package 
160 Mil High, Magnified Monolithic Char. 


Viewing Angle + 32° 
64 Character ASCII Format 


18-Segment Including Underline and 
Decimal 


Control & Display Memory Read/Write 
Total Read/Write Time: 200 ns min. 
Built-in Character Generator 

Built-in Multiplex and LED Drive Circuitry 


Software Controlled Features: 
Programmable Highlight Attribute 
(Blinking, Non-blinking, Underline) 


Asynchronous Memory Clear Function 
Lamp Test 
Display Blank Function 


Single or Multiple Character Blinking 
Function 


Character Underline Function 


Programmable Intensity, 3 Brightness 
Levels 


Intensity Coded For Display Uniformity 
TTL Compatible, Single 5 Volt Power 
Asynchronous Access to Each Digit 
Easily Cascaded 

Internal Or External Clock Source 
Lower CPU Overhead 

Rugged Encapsulated Package 
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Physical Dimensions in Inches (mm) 
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PART 
NUMBER 








+ .01 (.25) 
+ .010 (.254) 





GENERAL DESCRIPTION 


The PD 2816 is an 8-character, alphanumeric Programmabie 
Display. The device is software controlled: display control 
functions such as blinking, underlining, dimming and 
blanking are controlled by entering control words through 
the bi-directional data bus. The display design also gives it 
the ability to read information from the display RAM and 
control word register. 


The heart of the display device is a built-in CMOS integrated 
circuit. This integrated circuit contains memory, ASCII ROM 
character generator, multiplexing circuitry, display drivers, 
and bus control circuitry. Each display digit is directly 
addressable and includes a Highlight Attribute control bit. A 
display system can be built using any number of PD 2816's 
cascaded together. 


The display itself consists of eight 18-segment, 0.160” high 
characters. Each character contains a decimal point and an 
underline segment. All displays are intensity coded for ease 
of brightness matching in multiple module designs. 


important: Refer to Appnote 18, “Using and Handling Intelligent 
Displays” . Since this is a CMOS device, normal precautions should 
be taken to avoid static damage. 


Specifications are subject to change without notice. 


OPTOELECTRONIC CHARACTERISTICS AT 25°C 


MAXIMUM RATINGS OPTICAL CHARACTERISTICS 


Spectral Peak Wavelength ... . 655nM Typ 
Spectral Line Half-Width ....... 40M Typ 
Input Voltage Relative to Gnd Viewing Angie ae +/- 32° 
(all inputs) ~0.5 to Vec +0.5 VDC Digit Height... .. 160 mils. 
Operating Temperature -20° to 70°C Luminous Intensity@ VCC = 5V 0.15 mcd/Seg 
Storage Temperature -20°C to 70°C (@ 100% Intensity) 
Intensity matching. 
Seg to Seg @ VCC = 5V ; 1.8:1 


D.C.CHARACTERISTICS __ 


[Parameters Conditions _| 


ICC (Display Blank) Vor 

CC 20 5.0 mA 
loc (10 segs./char 
8 digits on) @ VCC =5V 125 150 mA 


VIL (All inputs) 
VIH (All inputs) 1) 
NIL (All inputs) 


Devices 
(PD-2816) 


1) VIH Min. = 60% Vcc 2) See “CASCADING for explanation. 


READ CYCLE TIMING 
Description Specification (ns) 


Address set up delay after CE1, CE2, or 0 min 
RD, whichever occurs last 


Delay time for data valid after address 175 max 
Delay time for data valid after RD pulse 150 max 
Total read cycle time per address 210 min 


Data hold from ADDR, CE1, CE2, 0 min 
or RD, whichever occurs first after the 
read pulse 


Read pulse width 175 min 


NOTES: 1. Tao = Tac - Tap - (Tac - Top) 
2. All timing in nano-seconds 
3. Rise/Fall time is dependent upon external system except data out 


DATA READ CYCLE 
Voc = 4.5V, 25°C 
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WRITE CYCLE TIMING 


Description Specification (ns) 


Write pulse delay from CE1, CE2, DATA, 50 min 
RD, or ADDR, whichever occurs last 


Data hold after CE1, CE2, WR, or 50 min 
ADDR, whichever occurs first 


Write pulse width 110 min 
Total write cycle time 210 min 
NOTES: 1. Typ = Twe — (Two - Ton) 


2. All timing in nano-seconds 
3. Rise/Fall time is dependent upon external system 


DATA WRITE CYCLE 
Voc = 4.5V, 25°C 


CEI, CE2 


DATA MAY DATA MAY 
DO-D? “CHANGE CHANGE 


TIMING MEASUREMENT LEVELS DATA BUS OUTPUT TRANSITIONS 
AT 25°C CL = 100 pF 


3V 
90% 90% 
DO-D7 . 
10% 10% 


NOTES 

Note 1: Off Axis Viewing Angle is here defined as the minimum angle in any direction from 
the normal to the display surface at which any part of any segment in the display is not 
visible 

Note 2: The display contains a CMOS integrated circuit. Normal CMOS handling precautions should 
be taken to avoid damage dué to high static voltages or electric fields 

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either Voc or GND) 

Note 4. Warning — Do not use solvents containing alcohol. 
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PD 2816 BLOCK DIAGRAM 


FUNCTIONAL DESCRIPTION 


The PD 2816 block diagram includes the major logic blocks 
and internal registers. 


Display Memory consists of a 9x8 bit RAM block. Each of 
the eight 8-bit words holds the 7-bit ASCII data (bits DO-D6) 
and 1-bit (bit D7) for underlining each character. The ninth 
8-bit memory word is used as control register. A detailed 
description of the control register and its functions can be 
found under the heading Control Word Register. Each 8-bit 
word is addressable and can be read from or written to. 


The Control Word Decoder and control logic dictates all of 
the special features of the display device. These are 
discussed under various headings in the Control Word 
Register section. 


The Character Generator ROM converts the 7-bit- ASCII data 
into the proper segment configuration for the 64 characters 
as shown in the character set chart. 


In the Display Multiplexer and Timing Logic, the clock source 
can be either from the internal clock or from an external 
source (usually from the output of another PD-2816 in a 
multiple module display). The multiplexer controls all display 
output to the digit drivers so no additional logic is required 
for a display system. 


The segment and digit drivers are located on the CMOS IC 
and connected directly to the LEDs. 


Each of the eight digits is comprised of 16 segments which 
make up the alphanumeric characters, one decimal point, 
and an underline segment. The intensity of the display can 
be varied by the Control Word to Blank, 25%, 50%, and full 
brightness. 





OPERATION 


Data entry in the “Programmable Display” is asynchronous 
and may be done in any random order. Loading data is 
similar to writing into a RAM or reading back from one. 
Each digit has its own memory location and will display until 
replaced by another code. 


The switching specifications demonstrate the relationships of 
the signals required to generate a write or a read cycle. 


DATA INPUT 


The eight words of memory corresponding to the eight 
display digits are addressed through the address lines 
(AO-A3) and the chip enable lines (CE1 and CE2). Address 
bits AO-A2 address the digits 0 (right most digit) to digit 7 
(left most digit). Address bit A3 is held high to address 
display memory, a low on A3 accesses the Control Word. 
Display data is in the 7-bit ASCII format (bits DO-D6). The 
character set chart shows the resulting font. With the 
Highlight Attributes (bits D2, D3, & D4 of the control word) a 
combination of nonblinking, blinking and underline can be 
controlled independent of the digit position. 


The underline (cursor) is written into the display memory by 
adding bit D7 to the seven-bit ASCII code of the character. 
To display the underline, one of the Highlight Attribute 
control words has to be used, see Control Word Truth Table. 
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TYPICAL DATA LOADING 
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OPERATION 
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NO OPERATION 
ILLEGAL 

DIGIT 0 (RIGHT) 

i READ DISPLAY 


. DATA RAM 
DIGIT 7 (LEFT) 


READ CONTROL REGISTER 
DIGIT 0 (RIGHT} | 


; WRITE DISPLAY 
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ADDRESS MAP 
CONTENTS 


CONTROL WORD REGISTER 
DIGIT 0 (Rightmost) 

DIGIT 1 

DIGIT 2 

DIGIT 3 

DIGIT 4 

DIGIT 5 

DIGIT 6 

DIGIT 7 (Leftmost) 


0 
1 
1 
1 
1 
1 
1 
1 
1 
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CONTROL WORD REGISTER 


The Control Word is addressed by holding line A3 low. The 
states of the other 3 address lines (AO-A2) do not matter. 
The Control Word can be read from or written to. The truth 
table defines each of the bits and their functions. 


Bits DO and D1 control the display brightness. Bits D2, D3 
and D4 control the Highlight Attribute function. Bit DS 
controls blinking. Bit D6 is a lamp test bit. Bit D7 clears the 
memory display. 


Display Brightness: The display can be programmed to 
vary between blank, 25%, 50%, and full brightness. Bits DO 
and D1 control the brightness. 


D7 D6 5 D4 D3 D2 Di _DO| Operation _] 


Blank 

25% brightness 
50% brightness 
Full brightness 


Highlight Attribute Function: In the Control Word bits D2, 
D3, and D4 control, the Highlight Attribute (Blinking, Non- 
Blinking, Underline). 


To control this function, a high must be present on D4. 


D7 D6 D5 D4 D3 D2 Di DOo| Operation _ 


Disable highlight 
attribute 


Solid character 
solid underline 


Blinking character 
solid underline 


Solid character 
blinking underline 

Blinking character 
blinking underline 


B = depends on the selected brightness 


Display Blinking: The designer has the option of dis- 
playing several message priorities by blinking either the 
character or the underline or both. The entire display can 
be blinked by writing a high into bit D5 of the Control Word. 
This function is independent of the bits D2, D3, & D4. Any 
character can be blinked by loading the underline and 
using the proper Highlight Attribute code. Display blinking is 
approximately at 2Hz. 


07 Dé D5 Dé D3 Debi DO] Operation __ 


L bLeH X X xX BB } Blinking display 


Lamp Test: In the Control Word, bit D6 is the Lamp Test 
bit. In order to limit peak power this sets all segments to a 
50% brightness level regardless of what is in the display 
memory. Setting this bit has no effect on the display 
memory and clearing it will restore the display to its original 
condition. 


67 Dé Ds D4 D9 D2 Di DO] Operation __| 





PD 2816 


CONTROL WORD FORMAT 


D1 DO 


D7 D6 D5 D4 D3 D2 
LAMP CURSOR 
CLEAR BLINK ENABLE ATTRIBUTES BRIGHTNESS 
~~ 
Di DO BRIGHTNESS 
0 0% (Blank) 
1 25% 
0 50% 
1 100% 
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0 
0 
1 
1 


ATTRIBUTE 
Underline Character 


Blinking Character With 
Steady Underline 


Steady Character With 
Blinking Underline 


Blinking Character With 
Blinking Underline 


D4 CURSOR ENABLE 
0 Disable Above Attributes 
1 Enable Above Attributes 


D5 BLINK 
0 Blink Selected Characters 
1 Blink Entire Display 


D6 LAMP TEST 
0 Standard Operation 
1 Display All Segments At 50% Brightness 


D7 CLEAR 
0 Standard Operation 
1 Clear Entire Display 


Display Clear: To clear all display memory locations, write 
a high to bit D7 of the Control Word. This will ‘clean the 
slate” and prepare for new data to be displayed. The data in 
the RAM is cleared. The bit is automatically cleared after the 
display is cleared. 


[D7 Dé DS D4 D3 D2 D1 DO| Operation 
D7 D6 D5 D4 D3 D2 D1 DO Operation GENERAL INTERFACE CIRCUIT 


MICROPROCESSOR INTERFACE 


The interface to the microprocessor is through the address 

lines (AO-A3), the data bus (DO-D7), two chip select lines i oe ee Ta ae eT 
CE1, CE2), and th d ite (WR) lines. 

( ), and the read (RD) and write (WR) lines PD 2816 PD 2816 PD 2816 


Two chip enable lines are provided to simplify address oaks 6 aaa staal nan 
decoding. CE1 must be low, while CE2 must be high for oes re Fate 
any read or write operation to take place. 


The read and write lines are both active low. During a valid 
read (i.e: chip enable and read low) the data input lines 
(DO-D7) become output. A valid write will enable the data RK 
as input lines. 


DATA 00, D7 


The address lines determine which RAM or register position 
will be read or written. If A3 is high then AO-A2 determine 
the display RAM position. If A3 is low then the operation 
will be to the control register regardless of the AO-A2 
address lines. 


zmoooma 
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PIN DEFINITIONS 
Pin Function 
1 RST 


A0-A3 
CEI 
CE2 
CLK 1/0 


CLK SEL 


TOP VIEW 


24 23.22 212019 18 17 16 1514 13 


12345 678 9101112 


Description Pin 


Active low reset input. Initializes 13 
multiplex counter. Used to synchro- 
nize blinking between two displays. 


Address inputs for display 
memory RAM. 


Active low chip enable input. 
Active high chip enable input. 


If CLK SEL is low, then this pin inputs 
external clock source. If CLK SEL is 
high, then this pin outputs internal 
clock pulses. 


Clock select input. When low, selects 
external clock source. When high, 
selects internal clock source. 


Active low read enable input. If the 
display is selected, a low will enable 
the output drivers of the data bus. 


OSC. ADJ. The clock frequency can 
be reduced or increased by con- 
necting a larger or smaller resistor 
value than 250KQ respectively from 
this pin to Vec. A 250KQ resistor 
does not change the clock frequency. 


Ground. 


CHARACTER SET 

















NOTES 1) A3 Must be held high to get into character set 
2) All other inputs display Blank” 
3) When D7 is high. undertine is enabled 
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RESET 


CE1 CHIP SELECT 


Function 


DIM 


PIN ASSIGNMENTS 


DIMMER 
WRITE 
DATAI/O LSB 
DATA I/O 
DATA I/O 
DATA 1/0 
DATA 1/0 
DATA 1/0 
DATA 1/0 
DATA I/O MSB 


ADDRESS LSB 
ADDRESS 
ADDRESS 
ADDRESS MSB 


CHIP SELECT 
CLOCK 1/0 
CLOCK SELECT 
READ 

OSC ADJUST 


Description 


Hardware display brightness control. 
The brightness of the PD 2816 can 
also be controlled by an external 
resistor. By connecting a resistor from 
the DIM pin to Vcc, this sets the new 
100% brightness value for the 
Control Word brightness function. A 
12.5k resistor and greater value will 
not change the brightness level, a 
75k resistor will decrease the bright- 
ness level to approximately a 50% 
level, a 3.5k resistor will decrease the 
brightness to approximately a 25% 
level. The DIM pin may be left open 
without affecting the internal present 
100% brightness level. 


Active low write enable input. If the 
display is selected, a low will write the 
data on the data bus into the 
selected register or memory. 


Data Bus. The data bus lines are 
bidirectional tri-state signals 
connected to the system bus. The 
outputs are enabled during a read 
operation of the display memory or 
the control register. The outputs are 
disabled and the inputs read during 
a write cycle to the display memory 
or the control register. 


+5 volt supply—both must be 
connected. 
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CASCADING TWO PD 2816s 
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CASCADING 


Cascading PD 2816s is a simple operation. The require- 
ments for cascading are: 1) decoding the correct address 
to determine the chip select for each additional device, 2) 
selecting one display as the clock source and setting all 
others to accept clock input (the reason for cascading the 
clock is to synchronize the flashing of multiple displays). 
One display as a source is capable of driving six other 

PD 2816s (with each input having 15pf input capacitance). If 
more displays are required, a buffer will be necessary. 


GENERAL DESIGN CONSIDERATIONS 


® The display is designed with the lowest address (AO = A‘ 
=A2 =0) as the right most digit. For systems with only a 
6-bit ASCII code format, Data Line D6 cannot be left 
open and must be the complement of Data Line D5. 


When the device is in the “BLANK” mode (with no 
segments displayed) it draws an average current of 5mA. 
In comparison, when all eight digits (10 segments each) 
are displayed at 100% brightness, the DC current drawn 
is 125mA typically when the device is connected to 5V. In 
case all segments are turned “ON” at 50% brightness, 
eg., in the “LAMP TEST” mode the current drawn will 
increase to 200mA typically. 


At power up, a flashing underline is displayed. This can 
be cleared by writing the “CLEAR” code to the device. 


When using multiple devices a 10uf/10V tantalum bypass 
capacitor and a .1uf ceramic bypass capacitor should be 
used for every two devices. This is good engineering 
practice to try to reduce the noise and line regulation on 
the power supply lines. 


a When using PD 2816s on a separate display board having 
more than 6 inches/15 cm of cable length all signal lines 
should be buffered. This can be easily achieved by using 
CMOS or TTL type non-inverting buffers. The buffers 
should be located on the display board and near the 
PD 2816s. If it desirable to use a common power supply 
for PD 2816 and all support circuitry. If this is not possible, 
it is essential to provide local buffers using hex non- 
inverting gates on all PD 2816s inputs, powered from 
display power supply. This precaution avoids logic inputs 





higher than display Veco during power up or line 
transients. 


The PD 2816 design provides a high viewing contrast 
between the display and its background. However, for 
increased contrast enhancement a long wavelength pass 
filter having a sharp cutoff in the 600/620nm range is 
recommended. Due to their low cost, design flexibility, 
and resistance to breakage, plastic contrast filters are 
recommended for the majority of applications. In ex- 
tremely bright ambient conditions, additional filtering 
techniques may be required. These include: louvered 
filters, polarized filters and device shading. 


PACKAGING 


Packaging consists of an injection-molded plastic lens, and 
a PCB. A high grade back-fill epoxy is used to seal the 
device from water and-moisture. Although not “hermetic” , 
the device easily withstands total immersion in water/deter- 
gent solutions. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


The CMOS IC of the PD 2816 is designed to provide 
resistance to both Electrostatic and Discharge Damage and 
Latch Up due to voltage or current surges. Several precau- 
tions are strongly recommended for the user, to avoid 
overstressing these built-in safeguards. 


ESD PROTECTION 

Users of the PD 2816 should be careful to handle the 
devices consistent with Standard ESD protection pro- 
cedures. Operators should wear appropriate wrist, ankle or 
feet ground straps and avoid clothing that collects static 
charges. Work surfaces, tools and transport carriers that 
come into contract with unshielded devices or assemblies 
should also be appropriately grounded. 


LATCH UP PROTECTION 

Latch up is a condition that occurs in CMOS ICs after the 
input protection diodes have been broken down. These 
diodes can be reversed through several means: 


PD 2816 
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Vin < GND, Vin > Vec +0.5 V, or through excessive cur- 
rents begin forced on the inputs. When these situations ex- 
ist, the IC may develop the response of an SCR and begin 
conducting as much as one amp through the Vcc pin. This 
destructive condition will persist (latched) until device failure 
or the device is turned off. 


The Voltage Transient Suppression Techniques and buffer 
interfaces for longer cable runs help considerably to prevent 
latch conditions from occuring. Additionally, the following 
Power Up and Power Down sequence should be observed. 


itl UP SEQUENCE 
. Float all active signals by tri-stating the inputs to the 
displays. 
2. Apply Vec and GND to the display. 


3. Apply active signals to the displays by enabling all input 
signals per application. 


POWER DOWN SEQUENCE 

1. Float all active signals by tri-stating the inputs to the 
display. 

2. Turn off the power to the display. 


SOLDERING CONSIDERATIONS 
The PD 2816 can be hand soldered with SN63 solder using 
a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 

the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for 5 seconds at 0.063” below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone.(1) 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES. 
Since many commercial mixtures exist, you should contact 
your solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical Cor- 
poration, Specialty Chemical Division, Morristown, NJ; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.l. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 18 pin DIP sockets 600” wide 
with 100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, Nu; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer io Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The .160” high characters of the PD 2816 allow readability 
up to eight feet. Proper filter selection will allow the user to 
build a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user's benefit by first 
considering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no req) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The PD 2816 is a 
standard red display and should be matched with a long 
wavelength pass filter in the 600 nm to 620 nm range. For 
display systems of multiple colors (using other Siemens’ 
displays), neutral density grey filters offer the best 
compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter enhancements for any condition can be gain- 
ed through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Cor- 
poration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters. Recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 


(Some commercial names for acceptable compounds are: Basic TF, Arklone P. Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA, and Blaco-tron TA. 
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BRIGHT GREEN PD 3437 


0.270” 4-Character, 5 x 7 Dot Matrix Alphanumeric 
Programmable Display” With Built-In CMOS Control Functions 





NOT FOR NEW DESIGNS 


(Refer to the Improved Extended Performance of 
PD 3535/7 for Similar Applications) 


FEATURES 


¢ Four 0.27” Character Subassemblies, Surface- 
Mounted on Ceramic Substrate in Bright Green or 
High-Efficiency Red 


¢ Readable from 12 Feet (4 meters) 
¢ Built-in Memory, Decoders, Multiplexer and Drivers 
e Wide Viewing Angle, X Axis +55°, Y Axis +70° 


¢ 96-Character ASCII Format (Both Upper and Lower 
Case Characters) 


¢ 8-Bit Bidirectional Data BUS 

¢ READ/WRITE Capability 

© Resistant to Most Common Solvents 
¢ Categorized for Luminous Intensity 
¢ 100% Burned In and Tested 


¢ Dual In-Line Package Configuration, 0.600” Wide, 
0.100” Pin Centers 


e End-Stackable Package 

¢ Internal or External Clock 

¢ Built-In Character Generator ROM 

¢ TTL Compatible 

* Easily Cascaded for Multidisplay Operation 
e Less CPU Time Required 

© Software Controlled Features: 


Programmable Highlight Attribute 
(Blinking, Non-Blinking) 


Asynchronous Memory Clear Function 

Lamp Test 

Display Blank Function 

Single or Multiple Character Blinking Function 
Programmable Intensity, Three Brightness Levels 
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Package Dimensions in Inches (mm) 
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1.400 MAX. 
(35.56) 
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(15.24) 





1PD-343X Z —+ LUMINOUS INTENSITY CODE 


TOLERANCE: 
(SIEMENS VYWWet- EIA DATE CODE 


XX = 01 (.25) 
XXX = .020 (.508) 





DESCRIPTION 


The PD 3435 and PD 3437 are four digit display system 
modules. The display portion consists of four surface- 
mounted 7 x5 dot matrix arrays. The arrays consist of the 
latest technology in solid state light emitting diodes fully 
encapsulated in double molded packages. The 

0.27” x 0.19” characters, readable from 12 feet, come in 
either High Efficiency Red or Bright Green. 


Completing the display system are two CMOS IC’s mounted 
and encapsulated within a ceramic substrate. The CMOS 
intelligence provides timing and control logic to efficiently 
strobe and drive the display matrixes for maximum 
viewability, with minimum power consumption. The 
intelligent CMOS also provides memory to hold four ASCII 
characters and one control word. The on-board IC has an 
ASCII character ROM and generator that translates 96 
alphanumeric ASCII symbols into the appropriate drive 
signals for the four displays. The control word commands 
display attributes to allow the user to software program any 
of the following features: clear memory, test all LED's, blink 
the entire display, blink individual characters, display 
cursors, alternately flash cursors and characters, or set the 
intensity to one of four pre-programmed levels. Finally, all 
interface buffering is also controlled by the integrated silicon 
circuits. Data and control words are exchanged (either read 
or write) asynchronously over an 8 bit bidirectional, TTL 
compatible data bus. Clock selection and generator/slave 
options allow for complete synchronization of any number 
of displays, each individually addressable via the 3 bit 
address code and the chip enable inputs. A separate reset 
pin allows for immediate reset of all cascaded displays. 


The complete module 1.4” x 0.6” x 0.3” package has 
standard 20 pin DIP construction with 0.6” rows on 0.1” 
centers. It is wave solderable and fully qualified to operate 


Specifications are subject to change without notice. 
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DESCRIPTION (Continued) 


from - 20°C to +70°C. All products are 100% burned in padi beleiien paar tana 
and 100% tested. Outgoing A.Q.L.’s are set at 0.25% for (@25°C and Voc = 4.5 V) 


catastrophic electrical parameters and 1.0% for: mechanical READ CYCLE TIMING 


and dimensional specifications, optical defects, lead 

solderability and package integrity, local defects on die, 
brightness matching LED to LED, digit to digit, and device Minimum 
to device. All devices are intensity binned to allow users to Address set up delay after CE 0 


1 
construct uniform displays of any length.() ‘Aocase tite tor data valid after 175 


Note: 1. Refer to the end of this data sheet or to Appnotes 18, 19, 22, and address 


23 for further details on handling and assembling Siemens : : 
Programmable Displays: Delay time for data valid after 150 max. 


read pulse 
Total read cycle time 200 


Data valid after end of read 0 
DC Supply Voltage -—0.5 to +6.0 Vde pulse 


Input Voltage Levels Relative Read pulse 
to GND (all inputs) —0.5 to Veg +0.5 Vde 
Operating Temperature -— 20°C to +70°C 


Storage Temperature — 20°C to +70°C WRITE CYCLE TIMING 


Maximum Solder Temperature 063” (1.59 mm) [= 
below Seating Plane, t<5 sec Parameter Description 
50 


Relative Humidity @60°C : ; 
TWD Delay time for write pulse after 
; ae control signals and data 
Optical Characteristics @ 25°C TDH Data hold after write pulse 50 
Spectral Peak Wavelength (3435) 635 nm typ. TWC Total write cycle time 200 
TWR 


(3437) 565 nm typ. Write pulse width 


Maximum Ratings 


Viewing Angle, horizontal 
off normal axis) vertical Note: 1. Timing characteristics are guaranteed values at the worst case 
( ey ) condition of Voc = 4.5 Vde. Characterization data indicates these 
Digit Size values also hold over temperature from -20°C to +70°C except 
Time Averaged Luminous Intensity!) for TAD and TDH. These two read cycle timing minimums may 


(100% brightness, 5 Vde=Voc) 250 pcd/LED typ. BRS Gs at eae 


75 wcd/LED min. 
100 ped/LED min. TIMING MEASUREMENT LEVELS 


LED to LED Intensity Matching 1.8:1.0 max. 
Device to Device (one bin) 1.5:1.0 max. 20V 4V 
Bin to Bin (adjacent bins) 1.9:1.0 max. OV 


Note: 1. Peak luminous intensity values can be calculated by multiplying 
these values by 7. 


TIMING CHARACTERISTICS AT 25°C 
Veco = 4.5V 


DATA ‘‘WRITE”’ CYCLE DATA ‘‘READ” CYCLE 


ed ae 
| DATA | 
VALID 


oan ae Twr —— rl Ton 


Twe 


Note: Twa = Two - Two+ Ton) 
Tao = Tro ~ Tap - (ace - Too) 
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DC CHARACTERISTICS (@25°C) 









Parameters 








ie 
; 5 ose 
Vi. (All Inputs) | 08 | Vots | Voo=45 Vito 85 V ae 
200 


a 
aaa 
a 


Notes: 1. Typical average LED drive current is 1.9 mA. Peak current at 1/7 multiplex rate is 13 mA. 
2. Characterization data indicates max Icc will vary from 230 mA at - 20°C to 170 mA at 70°C. 


li, (All Inputs) 





TOP VIEW PIN DEFINITIONS 


1. RD Active low, will enable a processor to read 
all registers in the PD 3435 (PD 3437). 

2. CLK VO If CLK SEL (pin 3) is low, then expect an 
external clock source into this pin. If CLK 
SEL is high, then this pin will be the 
master or source for all other devices 
which have CLK SEL low. 

3. CLK SEL CLocK SELect, determines the action of 
pin 2. CLK I/O, see the section on 
Cascading for an example. 


























4. RST Reset. Must be held low until Veg > 4.5 
Pin 1 indicator, painted beveled corner. volts. Reset is used only to synchronize 
blinking and will not clear the display 
memory. 
5. CE1 Chip enable (active high). 
PIN ASSIGNMENTS 6. CEO Chip enable (active low). 
7. A2 Address input (MSB). 
LL PD 3435, PD 3437 PINOUT 8. Al Address input. 
Pin Function Pin Function | one Address input (LSB). 
=< = | 10. Gnd Ground. 
rf 1 RD READ 11 WR WRITE 11. WR Write. Active Low. If the device is 
: ies el as i 4 Ba MSB selected, a low on the write input loads 
1 AST RESET net GARE ue aon into the PD 3435s (PD 3437s) 
5 CE1 CHIP ENABLE 15 D4 DATA 
6 CEO = CHIP ENABLE 16 D3 DATA 12. D7 Data Bus bit 7 (MSB). 
7 A2 ADDRESS MSB | 17 D2 DATA 13. D6 Data Bus bit 6. 
8 AI ADDRESS 18 Dt DATA 14. D5 Data Bus bit 5. 
9 AO ADDRESS LSB 19 DO DATA LSB 15. D4 Data Bus bit 4. 
One pase 16. D3 Data Bus bit 3. 
17. D2 Data Bus bit 2. 
18. D1 Data Bus bit 1. 
19. DO Data Bus bit 0 (LSB). 
20. Vec Plus 5 volts power pin. 
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DATA INPUT COMMANDS 


CEO CE1 RD WRIA2 A1 AO!|D7 D6 D5 D4 D3 D2 Di DO OPERATION 


MODE SELECTION 
EO CE1 RD WR OPERATION 
llegal 
No Change 


No Change 
No Change 


NOTE: 0 = Low Logic Level, 1 = High Logic Level, X = Don't Care. 


BLOCK DIAGRAM 


96 CHAR. 


4 

| DECODE OUTPUT 
AND CONTROL 
MUX LOGIC 


= 


DISPLAY 


No Change 

Read Digit 0 Data To Bus 

($) Written To Digit 0 

(W) Written to Digit 1 

(f) Written To Digit 2 

(3) Written to Digit 3 

Char. Written To Digit 0 
And Cursor Enabled 


FUNCTIONAL DESCRIPTION 


The PD 3435 (PD 3437) block diagram includes the major 
blocks and internal registers. 


Display Memory consists of a 5x8 bit RAM block. Each of 
the four 8-bit words holds the 7-bit ASCII data (bits DO-D6). 
The fifth 8-bit memory word is used as a control word 
register. A detailed description of the control register and its 
functions can be found under the heading Control Word. 
Each 8-bit word is addressable and can be read from or 
written to. 


The Control Logie dictates all of the features of the display 
device and is discussed in the Control Word section of this 
data sheet. 


The Character Generator converts the 7-bit ASCII data into 
the proper dot pattern for the 96 characters shown in the 
character set chart. 


The Clock Source can originate either from the internal 
oscillator clock or from an external source—usually from the 
output of another PD 3435 (PD 3437) in a multiple module 
display. 


The Display Multiplexer controls all display output to the 
digit drivers so no additional logic is required fora display 
system. 


The Column Drivers are connected directly to the display. 


The Display has four digits. Each of the four digits is com- 
prised of 35 LEDs in a 5x7 dot array which makes up the 
alphanumeric characters. 


The intensity of the display can be varied by the Control 
Word in steps of 0% (Blank), 25%, 50%, and full 
brightness. 


MICROPROCESSOR INTERFACE 


The interface to the microprocessor is through the address 
lines (AO-A2), the data_bus (DO-D7), two chip select lines 


—— 


(CEO, CE1), and read (RD) and write (WR) lines. 


To derive the appropriate enable signal, the WR and_RD 
lines should be “NANDED” into the CE1 input. The CEO 
should be held low when executing a read, or write 
operation. 


The read and write lines are both active low. During a valid 
read the data input lines (D0-D7) become outputs. A valid 
write will enable the data as input lines. 
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INPUT BUFFERING 


\f a cable length of 18 inches or more is used, all inputs to 
the display should be buffered with a tri-state non-inverting 
buffer mounted as close to the display as conveniently pos- 
sible. Recommended buffers are: 74HCT245 for the data 
lines and 74HCT244 or 74HC541 for the control lines. 


PROGRAMMING THE PD 3435 


There are five registers within the PD 3435/3437. Four of 
these registers are used to hold the ASCII code of the four 
display characters. The fifth register is the Control Word, 
which is used to blink, blank, clear or dim the entire display, 
or to change the presentation (attributes) of individual 
characters. 


ADDRESSING 


The addresses within the display device are shown below. 
Digit 0 is the rightmost digit of the display, while digit 3 is on 
the left. Although there is only one Control Word, it is 
duplicated at the four address locations 0-3. Data can be 
read from any of these locations. When one of these loca- 
tions is written to, all of them will change together. 


Control Word 

Control Word (Duplicate) 
Control Word (Duplicate) 
Control Word (Duplicate) 
Digit 0 (rightmost) 

Digit 1 

Digit 2 

Digit 3 (leftmost) 
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Bit D7 of any of the display digit locations is used to allow 
an attribute to be assigned to that digit. The attributes are 
discussed in the next section. If bit D7 is set to a one, that 
character will be displayed using the attribute. If bit D7 is 
cleared, the character will display normally. 


CONTROL WORD 


When address bit A2 is taken low, the Control Word is 
accessed. The same Control Word appears in all four of the 
lower address spaces of the display. Through the Control 
Word, the display can be cleared, the lamps can be tested, 
display brightness can be selected, and attributes can be 
set for any characters which have been loaded with their 
most significant bit (D7) set high. 


CONTROL WORD FORMAT 


D7 D6 D5 D4 D3 D 
LAMP ATTRIBUTE 


2 D1 DO 


~~ eeeee 
1 DO BRIGHTNESS 
0 0% (Blank) 
1 25% 
0 50% 
1 100% 


D2 ATTRIBUTE 


0 Display Cursor Instead 
Of Character 


1 Blink Character 

0 Display Blinking Cursor Instead 
Of Character 

1 Alternate Character 
With Cursor 


D4 ATTRIBUTE ENABLE 
0 Disable Above Attributes 
1 Enable Above Attributes 


D5 BLINK 


0 Blink-Attribute Disabled 


1 Blink Entire Display 


D6 LAMP TEST 
0 Standard Operation 


1 Display All Dots At 50% Brightness 


D7 CLEAR 
0 Standard Operation 
1 Clear Entire Display 
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Brightness (DO, D1): The state of the lower two bits of the 
Control Word are used to set the brightness of the entire 
display, frorm 0% to 100%. The table below shows the cor- 
respondence of these bits to the brightness. 


D7 D6 DS bs b3 D2 Di DO| Operation 


Blank 

25% brightness 
50% brightness 
Full brightness 


X = don't care 


Attributes (D2-D4): Bits D2, D3, and D4 control the visual 
attributes (i.e., blinking) of those display digits which have 
been written with bit D7 set high. In order to use any of the 
four attributes, the Cursor Enable bit (D4 in the Control 
Word) must be set. When the Cursor Enable bit is set, and 
bit D7 in a character location is set, the character will take 
on one of the following display attributes. 


Disable highlight 
attrioute 


Display cursor* instead 
of character 

Blink single character 

Display blinking 
cursor” instead of 
character 

Alternate character 
with cursor* 


*“Cursor” refers to a condition when all dots in a single character space are 
lit to half brightness, character RAM contents are highlighted. 

X = don't care 

B = depends on the selected brightness 


Attributes are non-destructive. If a character with bit D7 set 
is replaced by a cursor (Control Word bit D4 is set, and 
D3=D2=0) the character will remain in memory and can be 
revealed again by clearing D4 in the Control Word. 


Blink (D5): The entire display can be caused to blink at a 
rate of approximately 2Hz by setting bit D5 in the Control 
Word. This blinking is independent of the state of D7 in all 
character locations. 


In order to synchronize the blink rate in a bank of these 
devices, it is necessary to tie all devices’ clocks and resets 
together as described in a later section of this data sheet. 


D7 D6 DS D4 D3 D2 Di DO| Operation 
0 0 1 X X X BB | Blinking display 


Lamp Test (D6): When the Lamp Test bit is set, all dots in 
the entire display are lit at half brightness. When this bit is 
cleared, the display returns to the characters that were 
showing before the lamp test. A lamp test will override the 
clear data (D7) instruction. 


D7 D6 D5 D4 D3 D2 Di DO| Operation 


Clear Data (D7): When D7 is set in the Control Word, all 
character and Control Word memory bits are reset to zero. 


This causes total erasure of the display, and returns all digits 
to a non-blink, full brightness, non-cursor status. Clear data 
does not override an active lamp test. 


D7 Dé D5 D4 Da b2 bi DO] Operation __| 


DATA PROTOCOL 


The display module continuously executes all control words 
programmed in the registers. Randomly, before new control 
words are completely defined, valid unintentional transient 
control words may be executed. This may present a 
problem if the memory clear instruction is one of the tran- 
sients. To avoid the inadvertant clearing of display memory, 
it is suggested that display data be loaded after changes in 
control word programming. Alternatively, D7 must be stable 
in the low state throughout the complete write cycle. 


CASCADING 


Cascading the PD 3435 (PD 3437) is a simple operation. 
The requirements for cascading are: 1) decoding the 
correct address to determine the chip select for each addi- 
tional device, 2) assuring that all devices are reset simul- 
taneously, and 3) selecting one display as the clock source 
and setting all others to accept clock input (the reason for 
cascading the clock is to synchronize the flashing of multi- 
ple displays). One display as a source is capable of driving 
six other PD 3435s (PD 3437s). If more displays are 
required, a buffer will be necessary. The source display 
must have pin 3 tied high to output clock signals. All other 
displays must have pin 3 tied low. 


VOLTAGE TRANSIENT SUPPRESSION 


It has become common practice to provide 0.01 pf bypass 
capacitors liberally in digital systems. Like other CMOS 
circuitry, the Intelligent Display controller chip has very low 
power consumption and the usual 0.01 uf would be adequate 
were it not for the LEDs. The module itself can, in some 
conditions, use up to 100 mA. In order to prevent power 
supply transients, capacitors with low inductance and high 
capacitance at high frequencies are required. This suggests 
a solid tantalum or ceramic disc for high frequency bypass. 
For multiple display module systems, distribute the bypass 
capacitors evenly, keeping capacitors as close to the power 
pins as possible. Use a 0.01 pf capacitor for each display 
module and a 22 uf for every third display module. 


HOW TO LOAD INFORMATION INTO THE 
PD 3435 (PD 3437) 


Information loaded into the PD 3435 can be either 
ASCII data or Control Word data. The following pro- 
cedure (see also typical loading sequence) will 
demonstrate a typical loading sequence and the 
resulting visual display. The word STOP is used in all 
of the following examples. 


SET BRIGHTNESS 
Set the brightness level of the entire display 
to your preference (example: 100%) 


Step 1 





PD 3435 
2-90 





LOAD FOUR CHARACTERS 

Load an “S” in the left-hand digit. 

Load a ‘T” in the next digit. 

Load an “O” in the next digit. 

Load a “P” in the right-hand digit. 

If you loaded the information correctly, the 
PD 3435 should now show the word 
“STOP.” 


BLINK A SINGLE CHARACTER 

Into the digit, second from the right, load 
the hex code “CF,” which is the code for an 
“O” with the D7 bit added as a control bit. 
NOTE: the “O” is the only digit which has 
the control bit (D7) added to normal ASCII 
data. 

Load enable blinking character into the 
control word register. 

The PD 3435 should now display “STOP” 
with a flashing “O.” 


Step 10 


ADD ANOTHER BLINKING CHARACTER 
Into the left hand digit, load the hex code 
“D3” which is for an “S” with the D7 bit 
added as a control bit. 

The PD 3435 should display “STOP” with a 
flashing “O” and a flashing “S.” 


ALTERNATE CHARACTER/ 

CURSOR ENABLE 

Load enable alternate character/cursor into 
the contro! word register. 

The PD 3435 should now display “STOP” 
with the “O” and the “S” alternating be- 
tween the letter and a cursor (which is all 
dots lit). 


INITIATE FOUR-CHARACTER BLINKING 
(Regardless of Control Bit setting) 

Load enable display blinking. 

The PD 3435 should now display the entire 
word “STOP” blinking. 


CASCADING THE PD 3435 (PD 3437) 


SCOMANOaARWN > 
2a woes ack Gad cedar seth wae ad io 
eo ee ee Se 
TrrtTTITITITITL 
Sage Caen) CaaS cea as ce ay oo 
fF F.2d ae SE ar 
x XX Er eX 
xx tx Iririw-™x 


4 


*Blinking Character 
+ Character alternating with cursor (all dots lit) 


rT 
i —__—" TiN ‘Nt 


a 
WILLIE OV IZ) 


oo +000 000 





oo-o +--+ 4+ = © 


-o00 000000 


Oo-m AH OA OAH AO 


DISPLAY 


o7-oOo0+-07;000 
o-O+t +1000 
an a en CC gy EO cp 
aos or OHO Ba 
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CHARACTER SET. 















































A2 must be held high for ASCII data. 
. Bit D7 = 1 enables attributes for the assigned digit. 
. Accursor is defined as all dots/digit lit. When an ASCII character is 
in memory, an enabled cursor will “hightight” that character with 


slightly brighter LEDs. 


ELECTRICAL AND MECHANICAL 
CONSIDERATIONS 


The CMOS IC of the PD 3435 and PD 3437 is designed to 
provide resistance to both Electrostatic Discharge Damage 
and Latch Up due to voltage or current surges. Several 
precautions are strongly recommended to avoid overstress- 
ing these built-in safeguards. 


ESD PROTECTION 

Users of the PD 3435 and PD 3437 should be careful to 
handle the devices consistent with standard ESD protection 
procedures. Operators should wear appropriate wrist, ankle 
or feet ground straps and avoid clothing that collects static 
charges. Work surfaces, tools and transport carriers that 
come into contract with unshielded devices or assemblies 
should also be appropriately grounded. 


LATCH UP PROTECTION 

Latch up is a condition that occurs in CMOS IC’s after the 
input protection diodes have been broken down. These 
diodes can be reversed through several means: 


Vin < GND, Vin > Vec +0.5 V, or through excessive cur- 
rents beign forced on the inputs. When these situations 
exist, the IC may develop the response of an SCR and 
begin conducting as much as 1 amp through the Vcc pin. 
This destructive condition will persist (latched) until device 
failure or the device is turned off. 


The Voitage Transient Suppression Techniques and buffer 
interfaces for longer cable runs help considerably to prevent 
latch conditions frorn occuring. Additionally, the following 
Power Up and Power Down sequence should be observed. 


POWER UP SEQUENCE 

1. Float all active signals by tri-stating the inputs to the 
displays. 

Apply Vcc and Gnd to the display. 

Apply active signals to the displays by enabling all input 
signals per application. 


2. 
3. 


POWER DOWN SEQUENCE 

1. Float all active signals by tri-stating the inputs to the 
display. 

2. Turn off the power to the display. 


SOLDERING CONSIDERATIONS 
PD 3435's and PD 3437's can be hand soldered with SN63 
solder using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 70°C. 
Water soluble organic acid flux or rosin-based RMA flux are 
preferred; however, virtually any system that does not con- 
tain methalenechloride or cyclopentane (such as TCM) can 
be used. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. Wave temperature should not exceed 
260°C, at 0.063” below the seating plane. If temperature is 
this high, exposure shouid not exceed 5 seconds. The 
packages should not be immersed in the wave. 
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POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.I. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


Solvents, for faster cleaning, may be used. Care should be 
exercised in choosing these as some may chemically attack 
the MG-18, or ceramic package. Maximum exposure should 
not exceed two minutes at elevated temperatures. Accept- 
able solvents are TF (trichlorotrifluoroethane), TA, 111 
Trichloroethane, and unheated acetone, alcohol, methanol, 
ethanol, TP35, TMC, TMS+, TE, or TES. 


Unacceptable solvents contain methalenechioride or 
cyclopentane such as TCM. Since many commercial mix- 
tures exist, you should contact your preferred solvent vendor 
for chemical composition information. Some major solvent 
manufacturers are: Allied Chemical Corporation, Specialty 
Chemical Division, Morristown, NJ; Baron-Blakeslee, 
Chicago, IL; Dow Chemical, Midland, MI; £.|. DuPont de 
Nemours & Co., Wilmington, DE. 


Further information is available in Siemens Appnotes 18 and 
19 (see current Optoelectronic Data Book). 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 20 pin DIP sockets 600” wide 
with .100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., Fren- 
chtown, NJ; Garry Manufacturing, New Brunswick, NJ; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


Further information is available in Siemens Appnote 22. 


OPTICAL CONSIDERATIONS 

The .270”high character of the PD 3435 and PD 3437 allow 
readability up to 12 feet. Proper filter selection will allow the 

user to build a display that can be utilized over this distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 
discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized by first considering the ambient 
lighting enviroment. 





Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The PD 3435 is a high 
efficiency red display and should be matched with a long 
wavelength pass filter in the 570 nm to 590 nm range. The 
PD 3437 should be matched with a yellow-green band-pass 
filter that peaks at 565 nm. For displays of multiple colors, 
neutral density grey filters offer the best compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Finally, plastic filters can be further improved with anti- 
reflective coatings to reduce glare. The trade-off is “fuzzy” 
characters, but mounting the filters close to the display 
reduces this effect. Care should be taken not to overheat 
the plastic filters by allowing for proper air flow. 


Finally, optimal fitter enhancements for any condition can be 
gained through the use of circular polarized, anti-reflective, 
band-pass filters. Circular polarizing further enhances con- 
trast by reducing the light that travels through the filter and 
reflects back off the display to less than 1%. Proper intensity 
selection of the displays will allow 10,000 foot candle 
sunlight viewability. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilminington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Corp- 
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One final note on mounting filters. Recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, |L; Nobex 
Components, Griffith Plastic. Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; 1.E.E- 
Atlas, Van Nuys, CA. 


Please refer to Siemens Appnote 23 for further information. 
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SIEMENS HIGH EFFICIENCY RED PD 3535 
BRIGHT GREEN PD 3537 


.270” 4-Character, 5 x 7 Dot Matrix Alphanumeric 
Programmable Display™ With Built-In CMOS Control Functions 


Preliminary 


Package Dimensions in inches (mm) 


1.400 MAX. 
(35.56) 
.200 TYP. 





350 TYP. 
8. 


050 
285 1.27 
(2471 t 


(15.24) 
AT SEATING 
PLANE 


f ; ‘ae 
PIN 1 IDENTIFIER —| ec uN 
7— AND ESD WARNING . 


CATEGORY 


3537 
SIEMENS YYWW 





YP. 
(508 x .254) ALL TOLERANCES +0.010 UNLESS MAX. 





FEATURES 
¢ Four .270” Dot Matrix Characters in Bright Green DESCRIPTION 


or High-Efficiency Hed The PD 3535 and PD 3537 are four digit display system 


¢ Readable from 12 Feet (4 meters) modules. The digits are 0.27” by 0.20” 5x7 dot matrix 
¢ Built-in Memory, Decoders, Multiplexer and arrays constructed with the latest solid state technology in 
Drivers light emitting diodes. The diodes, having transparent 


substrates, are optimized for maximum light output in the 


. . . ° . ° 
* Wide Viewing Angle; x Axisot eo" ,.¥ Axe £65 visible red (630 nm) and Green (660 nm) spectrums. Driving 


* Categorized for Luminous Intensity and controlling the LED arrays are two silicon gate CMOS 
e 96-Character ASCII Format (Both Upper and Lower integrated circuits. These integrated circuits provide all 

Case Characters) necessary power transistors and complete multiplexing con- 
¢ 8-Bit Bidirectional Data BUS trol logic to efficiently strobe the LEDs for maximum per- 


¢ READ/WRITE Capability ceived brightness with minimum power utilization. 


Additionally, the ICs have the necessary ROM to decode 96 

9 ’ 

eat ruined ane Tested ; eas ASCII alphanumeric characters and enough RAM to store 

7 Dual In-Line Package Configuration, .600” Wide, the display’s complete four digit ASCII message with special 
100” Pin Centers attributes. These attributes, all software programmable at the 

e End-Stackable Package user's discretion, include a lamp test, brightness control, 

¢ Internal or External Clock displaying cursors, alternating cursors and characters, and 


: flashing cursors or characters. The CMOS ICs also incor- 
* Built-In chalecter Generator ROM porate special interface control circuitry to allow the user to 
¢ TTL Compatible control the module as a fully supported microprocessor 
¢ Easily Cascaded for Multidisplay Operation peripheral. The module, under internal or external clock 
‘ : control, has asynchronous read, write, and memory clear 
* Less CPU Time Required over an eight bit parallel, TTL compatible, bi-directional data 


* Software Controlled Features: bus. Each X and Y stackable module is fully encapsulated 
Programmable Highlight Attribute within a package 1.4” x 0.72” x 0.295”. The standard 20 
(Blinking, Non-Blinking) pin DIP construction with two 0.6” rows on 0.1” centers is 


wave solderable and has been fully tested with over one 


Asynchronous Memory Clear Function re 
y Y million total device hours to operate over a temperature 


Lamp Test range from —40°C to +85°C. All of the devices are 100% 
Display Blank Function burned in and tested prior to shipment. Final outgoing 
Single or Multiple Character Blinking Function ALL. inspection is maintained at 1.0% for mechanical and 


Programmable Intensity, Three Brightness Levels dimensional specifications, optical defects, lead solderability 


e Extended Operating Temperature Range: — 40°C 


ificati : . ' 
to +85°C Specifications are subject to change without notice, 
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DESCRIPTION (Continued) 

and package integrity. Local defects on die, brightness 
matching LED to LED, digit to digit, device to device; 
catostrophic electrical parameters are held to 0.25% A.Q.L. 
All the devices are intensity binned to allow users to con- 
struct a uniform display of any length.) 


Note: 1. Refer to the end of this data sheet or to Appnotes 18, 19, 22, and 
23 for further details on handling and assembling Siemens 
Programmable Displays. 


Maximum Ratings 


DC Supply Voitage -0.5 to +6.0 Vdc 
Input Voltage Levels Relative 


to GND (all inputs) 


-0.5 to Veg +0.5 Vde 
Operating Temperature............... - 40°C to + 85°C 
Storage Temperature -40°C to +100°C 
Maximum Solder Temperature .063” (1.59 mm) 

below Seating Plan, t<5 sec 
Relative Humidity @85 °C 


Optical Characteristics @25°C 


Spectral Peak Wavelength (3535) 630 nm typ. 
(3537) 560 nm typ. 


200 to 300 Hz 


Display Multiplex Rate 


Viewing Angle 
NONIZOMAL. 85 ¢ et Me a Bho BORA TEAL SAS LES +55° 
(off normal axis) vertical .............. 0.00000. +65° 
Digit Height................0000., 0.270 inch (6.86 mm) 


Time Averaged Luminous Intensity() 


(100% brightness, 5 Vde=Vec) ...... 250 wcd/LED typ. 
AER. 24s dees ea LET Ae ol Pe ee a 75 ped/LED min. 
GIOGMN s ice ie ace Ria taee asm wlaadleeserptes 100 pcd/LED min. 
LED to LED Intensity Matching............. 1.8:1.0 max. 
Device to Device (one bin) ................ 1.5:1.0 max. 
Bin to Bin (adjacent bin) .................. 1.9:1.0 max. 


Note: 1. Peak luminous intensity values can be calculated by multiplying 
these values by 7. 





SWITCHING SPECIFICATIONS 
(@25°C and Voc = 4.5V)\") 


READ CYCLE TIMING 


uameter| _esetpion __| ina 


Address set up delay after CE 0 
Access time for data valid after 175 max. 
address 

Delay time for data valid after 
read pulse 

Total read cycle time 

Data valid after end of read 
pulse 

Read pulse 























150 max. 










200 
0 






WRITE CYCLE TIMING 


urameter| __eseipton | ins 
50 


Delay time for write pulse after 
control signals and data 


Data hold after write pulse 
Total write cycle time 
Write pulse width 


50 
200 


TWD 
TDH 
TWC 
TWR 


Note: 1. Timing characteristics are guaranteed vaiues at the worst case 
condition of Voc = 4.5 Vdc. Characterization data indicates these 
values also hold over temperature from -40°C to +85°C except 
for TAD and TDH. These two timing minimums may extend to 5 ns 
at + 70°C and above. 


TIMING MEASUREMENT LEVELS 


2.5V = 
OV 


TIMING CHARACTERISTICS AT 25°C 


DATA “‘READ”’ CYCLE 


TbH ea 
VALID 





Vec = 
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45V 

DATA “WRITE” CYCLE 
| | 

i } 

| | 

| | 

| 

| 

| 

| 


Two —>}<—§ Twr — ole Tox 


Twe 


Note: Tyr = Two - Twot Tox) 
Tap = Tac - Tap - (Tace - Top) 
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DC CHARACTERISTICS @25°C 


? | Min. 
ee Bank iapuistow) iE «dt SP ma | Voom 6 V, V8 V, WRB 
Tice Lamp Test 2 Brighiness) | +e +) ma 
Pi tiiinpus) ————SSSSSC*d COS | «d= (Vets Veg=as Vesey 
A OO 
Paani SOA [Moco 


Notes: 1. Typical average LED drive current is 1.5 mA. Peak current at 1/7 multiplex rate is 10.5 mA. 
2. Characterization data indicates max I¢c will vary from 190 mA at — 40°C to 120 mA at 85°C. 



















TOP VIEW PIN DEFINITIONS 
Pin 
1. RD Active low, will enable a processor to read 


all registers in the PD 3535 (PD 3537). 

2. CLK I/O {f CLK SEL (pin 3) is low, then expect an 
external clock source into this pin. If CLK 
SEL is high, then this pin will be the 
master or source for all other devices 
which have CLK SEL low. 

3. CLKSEL CLocK SELect, determines the action of 
pin 2. CLK I/O, see the section on 
Cascading for an example. 








4, RST Reset. Must be held low until Veg > 4.5 
volts. Reset is used only to synchronize 
blinking, and will not clear the display. 

5. CE1 Chip enable (active high). 

6. CEO Chip enable (active low). 

7. A2 Address input (MSB). 

8. Al Address input. 

PIN ASSIGNMENTS 9. AO Address input (LSB). 
10. GND Ground. 
11. WR Write. Active Low. If the device is 
Pin ‘Function — selected, a low on the write input loads 
= — the data into the PD 3535s (PD 3537s) 
: om vO cieck vO ee Bans B lp tloeat 
3 CLKSELCLOCK SELECT DATA 12, D7 Data Bus bit 7 (MSB). 
4 RST RESET DATA 13. D6 Data Bus bit 6. 
5 CE1 CHIP ENABLE DATA 14. DS Data Bus bit 5. 
6 CEO = CHIP ENABLE DATA 15. D4 Data Bus bit 4. 
7 A2 ADDRESS MSB DATA 16. D3 Data Bus bit 3. 
8 AI ADDRESS DATA 17. D2 Data Bus bit 2. 
SAO. OORESS Lee DATA LSB 18. D1 Data Bus bit 1. 
1 ONP 19, DO Data Bus bit 0 (LSB). 
20. Voc Plus 5 volts power pin. 


PD 3535 


DATA INPUT COMMANDS 


CEO CE1 RD WRI]A2 At AO|D7 DB DS D4 D3 D2 D1 DO OPERATION 


No Change 
Read Digit 0 Data To Bus 


($) Written To Digit 0 

(W) Written to Digit 1 

(f) Written To Digit 2 

(3) Written to Digit 3 

Char. Written To Digit 0 
And Cursor Enabled 
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The Control Logic dictates all of the features of the display 
device and is discussed in the Control Word section of this 
data sheet. 


MODE SELECTION 
CEO_CE1_AD_WR 









itlegal The Character Generator converts the 7-bit ASCII data into 
No Change the proper dot pattern for the 96 characters shown in the 
No Change character set chart. 


No‘Change The Clock Source can originate either from the internal 


oscillator clock or from an external source—usually from the 
output of another PD 3535 (PD 3537) in a multiple module 


BLOCK DIAGRAM : 
display. 


The Display Multiplexer controls all display output to the 
digit drivers so no additional logic is required for a display 
a system. 
a The Column Drivers are connected directly to the display. 


The Display has four digits. Each of the four digits is com- 
eT prised of 35 LEDs in a 5x7 dot array which makes up the 


alphanumeric characters. 
The intensity of the display can be varied by the Control 
DRIVERS 







OUTPUT 
CONTROL 
LOGIC 


Word in steps of 0% (Blank), 25%, 50%, and full 
brightness. 






MICROPROCESSOR INTERFACE 


The interface to the microprocessor is through the address 
lines (AO-A2), the data_bus (DO-D7), two chip select lines 
(CEO, CE1), and read (RD) and write (WR) lines. 


To derive the appropriate enable signal, the WR and_RD 
lines should be “NANDED” into the CE1 input. The CEO 
should be held low when executing a read, or write 
DISPLAY tooo operation. 








The read and write lines are both active low. During a valid 
read the data input lines (DO-D7) become outputs. A valid 
write will enable the data as input lines. 


INPUT BUFFERING 
FUNCTIONAL DESCRIPTION If a cable length of 18 inches or more is used, all inputs to 
The PD 3535 (PD 3537) block diagram includes the major the display should be buffered with a tri-state non-inverting 
blocks and internal registers. buffer mounted as close to the display as conviently pos- 


sible. Recommended buffers are: 74HCT245 for the data 


Display Memory copes of 4 76 Bi RAM: Diogk Eaci of lines and 74HCT244 or 74HC541 for the control lines. 


the four 8-bit words holds the 7-bit ASCII data (bits DO-D6). 
The fifth 8-bit memory word is used as a control word 
register. A detailed description of the control register and its 
functions can be found under the heading Control Word. 
Each 8-bit word is addressable and can be read from or 
written to. 


PD 3535 
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PROGRAMMING THE PD 3535 


There are five registers within the PD 3535/3537. Four of 
these registers are used to hold the ASCII code of the four 
display characters. The fifth register is the Control Word, 
which is used to blink, blank, clear or dim the entire display, 
or to change the presentation (attributes) of individual 
characters. 


ADDRESSING 


The addresses within the display device are shown below. 
Digit 0 is the rightmost digit of the display, while digit 3 is on 
the left. Although there is only one Control! Word, it is 
duplicated at the four address locations 0-3. Data can be 
read from any of these locations. When one of these loca- 
tions is written to, all of them will change together. 


Control Word 
Control Word (Duplicate) 
Control Word (Duplicate) 
Control Word (Duplicate) 
Digit 0 (rightmost) 

Digit 1 

Digit 2 

Digit 3 (leftmost) 










Bit D7 of any of the display digit locations is used to allow 
an attribute to be assigned to that digit. The attributes are 
discussed in the next section. If bit D7 is set to a one, that 
character will be displayed using the attribute. If bit D7 is 
cleared, the character will display normally. 


CONTROL WORD 


When address bit A2 is taken low, the Control Word is 
accessed. The same Control Word appears in all four of the 
lower address spaces of the display. Through the Control 
Word, the display can be cleared, the lamps can be tested, 
display brightness can be selected, and attributes can be 
set for any characters which have been loaded with their 
most significant bit (D7) set high. 


Brightness (DO, D1): The state of the lower two bits of the 
Control Word are used to set the brightness of the entire 
display, from 0% to 100%. The table below shows the cor- 
respondence of these bits to the brightness. 


D7 Dé 05 D4 D3 D2 D1 DO| Operation 


Blank 


25% brightness 
50% brightness 
Full brightness 





X = don't care 


CONTROL WORD FORMAT 


D7 D6 D5 D4 3 
LAMP ATTRIBUTE 
BLINK ENABLE ATTRIBUTES BRIGHTNESS 


D D2 D1 DO 


tl 


=] 
CB 


—~ © 


_— 


D1 DO BRIGHTNESS 


0 O 0% (Blank) 
0 1 25% 
1 0 50% 
1 1 100% 


D2 ATTRIBUTE 


0 Display Cursor Instead 
Of Character 


1 Blink Character 

0 Display Blinking Cursor Instead 
Of Character 

1 Alternate Character 
With Cursor 


D4 ATTRIBUTE ENABLE 
0 Disable Above Attributes 
1 Enable Above Attributes 


D5 BLINK 


0 Blink-Attribute Disabled 
1 Blink Entire Display 


D6 LAMP TEST 
0 Standard Operation 


1 Display All Dots At 50% Brightness 


D7 CLEAR 
0 Standard Operation 
1 Clear Entire Display 
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Attributes (D2-D4): Bits D2, D3, and D4 control the visual 
attributes (i.e., blinking) of those display digits which have 
been written with bit D7 set high. In order to use any of the 
four attributes, the Cursor Enable bit (D4 in the Control 
Word) must be set. When the Cursor Enable bit is set, and 
bit D7 in a character location is set, the character will take 
on one of the following display attributes. 


D706 Ds bs Da_D2 01 DO[ Operation 


isable highlight 
attribute 


isplay cursor” instead 
of character 


ink single character 

isplay blinking 

cursor* instead of 

character 

Alternate character 
with cursor* 








“Cursor” refers to a condition when all dots in a single character space are 
lit to half brightness. 

X = don't care 

B = depends on the selected brightness 


Attributes are non-destructive. If a character with bit D7 set 
is replaced by a cursor (Control Word bit D4 is set, and 
D3=D2=0) the character will remain in memory and can be 
revealed again by clearing D4 in the Control Word. 


Blink (D5): The entire display can be caused to blink at a 
rate of approximately 2Hz by setting bit D5 in the Control 
Word. This blinking is independent of the state of D7 in all 
character locations. 


In order to synchronize the blink rate in a bank of these 
devices, it is necessary to tie all devices’ clocks and resets 
together as described in a later section of this data sheet. 


D7 D6 DS Dé 03 D2 Di DO] Operation __ 
Oo oO 14 X %X X BB |] Biinking display 


Lamp Test (D6): When the Lamp Test bit is set, all dots in 
the entire display are lit at half brightness. When this bit is 
cleared, the display returns to the characters that were 


showing before the lamp test. The lamp test will remain if 
implemented silmutaneously with a clear instruction. 


D7 Dé Ds bé D3 D2 bi BO] Operation 


Clear Data (D7): When D7 is set in the Contro! Word, all 
character and Contro! Word memory bits are reset to zero. 
This causes total erasure of the display, and returns all digits 
to a non-blink, full brightness, non-cursor status. 


D7 D6 Ds D4 D3 D2 Di DO] Operation 


DATA PROTOCOL 


The display module continuously executes ail control words 
programmed in the registers. Randomly, before new control 
works are completely defined, valid unitentional transient 
control words may be executed. This may present a pro- 
blem if the memory clear instruction is one of the transients. 
To avoid the inadvertant clearing of display memory, it is 
suggested that display data be loaded after changes in con- 
trol word programming. Alternatively, D7 must be stable in 
the low state throughout the complete write cycle. 


CASCADING 


Cascading the PD 3535 (PD 3537) is a simple operation. 
The requirements for cascading are: 1) decoding the 
correct address to determine the chip select for each addi- 
tional device, 2) assuring that all devices are reset simul- 
taneously, and 3) selecting one display as the clock source 
and setting all others to accept clock input (the reason for 
cascading the clock is to synchronize the flashing of multi- 
ple displays). One display as a source is capable of driving 
six other PD 3535s (PD 3537s). If more displays are 
required, a buffer will be necessary. The source display 
must have pin 3 tied high to output clock signals. All other 
displays must have pin 3 tied low. External clock frequen- 
cies should not exceed 100 KHz, norminally it should 

be 30 KHz. 


CASCADING THE PD 3535 (PD 3537) 


tI 
Ni 
arecy ane 
RESET gas 
DO-D7 
mite 
AQ-A2 
Wa 
RD 


74LS138 
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VOLTAGE TRANSIENT SUPPRESSION 


It has become common practice to provide 0.01 pf bypass 
Capacitors liberally in digital systems. Like other CMOS 
circuitry, the Intelligent Display controller chip has very low 
power consumption and the usual 0.01 uf would be adequate 
were it not for the LEDs. The module itself can, in some 
conditions, use up to 100 mA. In order to prevent power 
supply transients, capacitors with low inductance and high 
capacitance at high frequencies are required. This suggests 
a solid tantalum or ceramic disc for high frequency bypass. 
For multiple display module systems, distribute the bypass 
capacitors evenly, keeping capacitors as close to the power 
pins as possible. Use a 0.01 pF capacitor for each display 
module and a 22 wF capacitor for every third display 
module, 


HOW TO LOAD INFORMATION INTO THE 
PD 3535 (PD 3537) 


Information loaded into the PD 3535 can be either 
ASCII data or Control Word data. The following pro- 
cedure (see also typical loading sequence) will 
demonstrate a typical loading sequence and the 
resulting visual display. The word STOP is used in all 
of the following examples. 


SET BRIGHTNESS 
Set the brightness level of the entire display 
to your preference (example: 100%) 


LOAD FOUR CHARACTERS 
Load an “S” in the left-hand digit. 
Load a “T” in the next digit. 
Load an “O” in the next digit. 


Step 1 


Step 2 
Step 3 
Step 4 


Load a “P” in the right-hand digit. 

lf you loaded the information correctly, the 
PD 3535 should now show the word 
“STOP.” 


BLINK A SINGLE CHARACTER 

Into the digit, second from the right, load 
the hex code “CF,” which is the code for an 
“O” with the D7 bit added as a control bit. 
NOTE: the “O” is the only digit which has 
the control bit (D7) added to normal ASCII 
data. 

Load enable blinking character into the 
control word register. 

The PD 3535 should now display “STOP” 
with a flashing “O.” 


ADD ANOTHER BLINKING CHARACTER 
Into the left hand digit, load the hex code 
“D3” which is for an “S” with the D7 bit 
added as a control bit. 

The PD 3535 should display “STOP” with a 
flashing “O” and a flashing “S.” 


ALTERNATE CHARACTER/ 

CURSOR ENABLE 

Load enable alternate character/cursor into 
the control word register. 

The PD 3535 should now display “STOP” 
with the “O” and the ‘“S” alternating be- 
tween the letter and a cursor (which is all 
dots lit). 

INITIATE FOUR-CHARACTER BLINKING 
(Regardless of Control Bit setting) 

Load enable display blinking. 

The PD 3535 should now display the entire 
word “STOP” blinking. 


TYPICAL LOADING SEQUENCE 


OOMNOARWNH > 
rere eee ere 
aie Ie as ao ce 2 eek, Se 
ee SESE ae SE Se --ae EE 
aaa mal Cd De a Oe ol 
Por wore oe 
xx Ixere-er Trix 
xxmIxIrIrrEx 


= 


*Blinking Character 
tCharacter alternating with cursor (all cots lit) 


oo-+0 +0000 0 


OoOoOo-O0O- 324440 


2-100 


-oaoo0o00cec0o0c0c9o 


o-- 3 O- 0-240 


o-o0+0+000 


o-oo - 0-00 


DISPLAY 


~a ee UOWO AA 
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Notes: 1. A2 must be held high for ASCII data. 
2. Bit 07 = 1 enables attributes for the assigned digit. 
3. A cursor is defined as all dots/digit lit. Wen an ASCII character is in memory, an 
enabled cursor will ‘highlight’ that character with slightly brighter LEDs. 

























ELECTRICAL AND MECHANICAL 




























CONSIDERATIONS 

The CMOS IC of the PD 3535 and PD 3537 is designed to POWER UP SEQUENCE 

provide resistance to both Electrostatic Discharge Damage 1. Float all active signals by tri-stating the inputs to the 
and Latch Up due to voltage or current surges. Several displays. 

precautions are strongly recommended for the user, to avoid 2. Apply Voc and GND to the display. 


overstressing these built-in saf ds. 
i ing sai as 3. Apply active signals to the displays by enabling all input 

ESD PROTECTION signals per application. 

Users of the PD 3535 and PD 3537 should be careful to 

handle the devices consistent with Standard ESD protection et zip a Seating thet 

procedures. Operators should wear appropriate wrist, ankle 1. Float all active signals by tri-stating the inputs to the 


or feet ground straps and avoid clothing that collects static display. 
charges. Work surfaces, tools and transport carriers that 2. Turn off the power to the display. 
come into contract with unshielded devices or assemblies 
should also be appropriately grounded. SOLDERING CONSIDERATIONS 
PD 3535s and PD 3537s can be hand soldered with SN63 
LATCH UP PROTECTION solder using a grounded iron set to 260°C. 


Latch up is a condition that occurs in CMOS ICs after the Wave soldering is also possible following these conditions: 


input protection diodes have been broken down. These Preheat that does not exceed 93°C on the solder side of 

diodes can be reversed through several means: the PC board or a package surface temperature of 85°C. 
Vin < GND, Vin > Veco +0.5 V, or through excessive cur- Water soluble organic acid flux (except Carboxylic acid) or 
rents begin forced on the inputs. When these situations ex- resin-based RMA flux without alcoho! can be used. 


ist, the IC may develop the response of an SCR and begin 
conducting as much as one amp through the Vcc pin. This 
destructive condition will persist (latched) until device failure 
or the device is turned off. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C, for five seconds at 0.063” 
below the seating plane. The packages should not be im- 
The Voltage Transient Suppression Techniques and buffer mersed in the wave. 

interfaces for longer cable runs help considerably to prevent 

latch conditions from occuring. Additionally, the following 
Power Up and Power Down sequence should be observed. 
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POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.I. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Care should be 
exercised in choosing these as some may chemically attack 
the nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable solvents 
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and 
unheated acetone.(!) 


Note: 1. Acceptable commercial solvents are: Basic TF, Arklone P, Genesolv 
D, Genesolv DA, Blaco-Tron TF, Blaco-Tron TA and, Freon TA. 


Unacceptable solvents contain alcohol, methanol, methylene 
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or TES. 
Since many commercial mixtures exist, you should contact 
your preferred solvent vendor for chemical composition in- 
formation. Some major solvent manufacturers are: Allied 
Chemical Corporation, Specialty Chemical Division, Mor- 
ristown, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical, 
Midland, MI; E.!. DuPont de Nemours & Co., Wilmington, 
DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Naturally, 20 pin DIP sockets .600” wide 
with .100” centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, Nu; 


Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The .270” high character of the PD 3535 and PD 3537 
allow readability up to twelve feet. Proper filter selection will 
allow the user to build a display that can be utilized over this 
distance. 


Filters allow the user to enhance the contrast ratio between 
a lit LED and the character background. This will maximize 


discrimination of different characters as perceived by the 
display user. The only limitation is cost. The cost/benefit ratio 
for filters can be maximized to the user's benefit by first con- 
sidering the ambient lighting environment. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are inexpensive and 
effective in optimizing contrast ratios. The PD 3535 Is a high 
efficiency red display and should be matched with a long 
wavelength pass filter in the 570 nm to 590 nm range. The 
PD 3537 should be matched with a yellow-green band-pass 
filter that peaks at 565 nm. For displays of multiple colors, 
neutral density grey filters offer the best compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvement. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” characters. 
Mounting the filters close to the display reduces this effect. 
Care should be taken not to overheat the plastic filters by 
allowing for proper air flow. 


Optimal filter enhancements for any condition can be gain- 
ed through the use of circular polarized, anti-reflective, 
band-pass filters. The circular polarizing further enhances 
contrast by reducing the light that travels through the filter 
and reflects back off the display to less than 1%. Proper 
intensity selection of the displays will allow 10,000 foot 
candle sunlight viewability. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homelite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Corp- 
oration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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Part 
Package Outline Number 
= 
IDA 1414-16 
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IDA 1416-32 


IDA 2416-16 
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IDA 2416-32 























For non-standard requirements, see Custom Products on page 1-1. 


112” 




























Description 


16 character assembly containing four DL 1414 displays 





32 character assembly containing eight DL 1416 
displays 


16 character assembly containing four DL 2416 displays 


32 character assembly containing eight DL 2416 
displays 


16 character assembly containing four DL 3416 displays 


20 character assembly containing five DL 3416 displays 


32 character assembly containing eight DL 3416 
displays 
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16 character, 5x7 dot matrix assembly containing 16 

DL 713X displays. High efficiency red. 

16 character, 5x7 dot matrix assembly containing 16 

DL 713X displays. Green. 

- 2-120 

20 character, 5x7 dot matrix assembly containing 20 

DL 713X displays. High efficiency red. 

20 character, 5x7 dot matrix assembly containing 20 

DL 713X displays. Green. 
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SIEMENS 


IDA 1414-16 


.112” Red, 17 Segment, 16 Character 


DL 1414 Intelligent DisplayPASSEMBLY 





FEATURES 


e 112 Mil High, Magnified Monolithic Character 
¢ Wide Viewing Angle, + 40° 
¢ Complete Alphanumeric Display Assembly Utilizing 
the DL 1414 
¢ Built-in Multiplex and LED Drive Circuitry 
¢ Built-in Memory 
e Built-in Character Generator 


e Displays 64 Character ASCII Set 

e Direct Access to Each Digit Independently 

¢ Single 5.0 Volt Power Supply 

e TTL Compatible 

e Easily Interfaced to a Microprocessor 

¢ IDA 1414-16-1 Input Data Lines Are Buffered 
¢ IDA 1414-16-2 Input Lines Are Not Buffered 
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IDA 1414-16-1 Buffered Input Data Lines 


IDA 1416-16-2 Non-buffered Input Data Lines 


DESCRIPTION 


The IDA 1414-16 Assembly is an extension of the very 
easy-to-use DL 1414 Intelligent Display, This product 
provides the designer with circuitry for display 
maintenance. It also minimizes interaction and 
interface normally required between the user’s system 
and a multiplexed alphanumeric display. 


The assembly consists of four DL 1414's in a single 
row, together with decoder and interface buffer on a 
single printed circuit board. Each DL 1414 provides its 
own memory, ASCII ROM character decoder, 
multiplexing circuitry, and drivers for its four 

17- segment LED's. 


Intelligent Display Assemblies can be used for applica- 
tions such as data terminals, controllers, instruments, 
and other products which require an easy to use 
alpha-numeric display. 


IDA 1414-16 


Maximum Ratings 


Voitage applied to any input 

Operating Temperature 

Storage Temperature 

Relative Humidity (non-condensing) @ 65°C 


Optoelectronic Characteristics @ 25°C 
Parameter Symbol Min 
Supply Voltage 
Supply Current (Total) 
Supply Current -1 
Supply Current -2 


Supply Current (Display Blank) lscaank 
Supply Current -1 
Supply Current -2 


Input Voltage — High 
-1 (Do-Dg, Ap, Az, WR) 
-1 (Ag, Aj) 


~2 (Dp-Dg, Ag, Ar) 


~2 (Az, Ag, WR) 


Input Voltage — Low 
All inputs 


Input Current — High 
Any input 

Input Current — Low 
Any input 


Luminous Intensity 


Switching Characteristics @ 5 V 
Parameter 

Write Pulse 

Address/DE Setup Time 

Data Setup Time 

Write Setup 

Data Hold Time 

Address/DE Hold Time 


Timing Characteristics 


Tas 


Set ah Tw —> 








a 
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Typ Max Units Test Conditions 


Vec=5.0 V (10 Segments/Digit) 


Voc=5.0 Vv Vin=0 


(Typ) 
@ 65°C 


(Min) 
@ 25°C 


(Typ) 


@0°Cc Units 


ng 4 volts 

Timing Measurement 5a 

Voltage Levels —2 volts 
0 volts 


IDA 1414-16 
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System Overview 


The Intelligent Display Assembly offers the designer 
16 alphanumeric characters and operates from just a 
5V supply. Based on the DL 1414 four character 
Intelligent Display, the IDA 1414-16 adds all the 
support logic required for direct connection to most 
microprocessor buses. The system interface takes 
place through a 14 hole dual in line pattern. The user 
may solder wires directly into these holes or use a 
ribbon cable and connectors. 


System Power Requirements 


Operating from a single +5V power supply, the 

IDA 1414-16 requires a maximum operating current of 
400 mA with ten of the segments lit on each charac- 
ter. With the display blanked, the board circuitry 
draws 75 mA maximum. 


Display Interface 


The display interface available on the 14 pin dual in 
line hole pattern consists of seven data lines (DO to 
D6), four address lines (AO to A3), write pulse, Vcc, 
and GND. 


WR (Write, active low): To store a character in the 
display memory, this line must be pulsed low for a 
minimum of 325 ns. See timing diagram for timing 
and relationships to other signals. 


Address lines AO to A3 are set up so that the right- 
most character is the lowest address. The left-most 
character is the highest address. Data lines are set up 
so that DO is the least significant bit and D6 is the 
most significant bit. 


Using the Display Interface 


Through the use of memory-mapped I/O techniques, 
the IDA can be treated almost like a memory loca- 


CHARACTER SET 


tion—supply the data, address and proper control 
signals and the characters appear, with each character 
location independently addressable. The basic signal 
flow sequence to load a character would start with 
the address lines going to the desired address. After 
the address has stabilized, the data can change to the 
desired values. After the data have stabilized, the 

WR pulse is started, and must remain low for at least 
325 ns. Signals must be held stable for 75 ns, 
minimum, after the rising edge of the WR pulse to 
ensure correct loading, while the addresses must be 
stable for 400 ns preceding the same rising edge of 
the WR pulse. See the timing diagram for a pictorial 
explanation. 


System Design Considerations 


It is often necessary, because of the nature of 
displays, to use ribbon cable from the CPU board. We 
have provided a 14 pin dual-in-line hole pattern for 
this purpose. In those circumstances for cables over 
12 inches, use IDA 1414-16-1 (buffered version) 
instead of IDA 1414-16-2 (non-buffered version). 
Voltage transients from noisy systems may couple 
through the cables into the Intelligent Display and can 
cause serious damage. 


Avoid handling the assembly other than by the edges 
of the PCB. Static damage can still be a problem, so 
take the necessary precautions. Keep in conductive 
material, grounded work areas, etc. 


The IDA 1414 assemblies should need minimal 
cleaning. A gentle wiping with a soft damp cloth 
should be its only requirement. The solvent that 
cannot be used on any Intelligent Display product is 
alcohol. Therefore, if a solvent is used, first check 
chemical composition before application. 





ALL OTHER INPUT CODES DISPLAY BLANKS 


IDA 1414-16 


2-106 





Physical Dimensions (in inches) 


‘4 Places 


Wires may be soldered direct to 
14 hole dual in line position or 
contact can be made with 


ribbon cable and connector 
such as Berg 65493-006 or 
Amp 86838-1/86838-2. 





1S 
13 Z 
» Sip 
Dew 


LTT 
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1.20 ----¢ Ref. 
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FUNCTION 


AO DIGIT SELECT 

A1 DIGIT SELECT 

D4 DATA INPUT 

DO DATA INPUT (LSB) 
D3 DATA INPUT 

D2 DATA INPUT 

GND 

A3 DIGIT SELECT 
WR WRITE 

A2 DIGIT SELECT 

D6 DATA INPUT (MSB) 
D1 DATA INPUT 

D5 DATA INPUT 

+ VCC 
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LED Programmabie/ 


Intelligent 
Display Devices 











SIEMENS 


IDA 1416-32 


-160”, Red, 16 Segment, 32 Character 
DL 1416 Intelligent Display°ASSEMBLY 


with Memory/Decoder/Driver 





FEATURES 


160 MIL High Magnified Monolithic Character 
Complete Alphanumeric Display Assembly Utilizing 
the DL 1416 

¢ Built-in Multiplex and LED Drive Circuitry 

© Built-in Memory 

¢ Built-in Character Generator 

Displays 64 Character ASCII Set 

Direct Access to Each Digit Independently 
All Inputs are Buffered 

Cursor Function 

Single 5.0 Volt Power Supply 

TTL Compatible 

Easily interfaced to a Microprocessor 
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DESCRIPTION 


The IDA 1416-32 Assembly is an extension of the very 
easy-to-use DL 1416 Intelligent Display, This product 
provides the designer with circuitry for display 
maintenance. It also minimizes interaction and interface 
normally required between the user's system and a 
multiplexed alphanumeric display. 


The assembly consists of eight DL 1416's in a single row 
together with decoder and interface buffers on a single 
printed circuit board. Each DL 1416 provides its own 
memory, ASCII ROM character decoder, multiplexing cir- 
cuitry, and drivers for its four 16-segment LED's. 


Intelligent Display Assemblies can be used for applica- 
tions such as data terminals, controllers, instruments, and 
other products which require an easy to use 
alphanumeric display. 


System Overview 


The IDA 1416-32 Intelligent Display Assembly offers the 
designer 32 alphanumeric characters and operates from 
just a +5 volt supply. Based on the previously introduced 
DL 1416 four character Intelligent Display. The 

IDA 1416-32 adds all the support logic required for direct 
connection to a host system. 


System Power Requirements 


Operating from a single +5 volt power supply, the 

IDA 1416-32 requires a typical operating current of 
390mA with ten segments lit for each digit. The maximum 
operating current with all segments lit for all digits will be 
900mA maximum. 


Display Interface Signals 


The system interface takes place through a 16 hole dual- 
in-line pattern. The user may solder wires directly into 
these holes or use a ribbon cable connector. The inter- 
face signals available at the 16 holes consist of seven 
data lines (D¢ to D6), five address (A-A4), write and cur- 
sor input. 


WR_ (Write, active low): To store a character in the 
display memory must meet minimum write cycle 
waveform. 


(Cursor select, active low): This input must be 
held high during a write cycle to load ASCII data 
into memory; and held low during a write cycle 
to load cursor data into memory. The cursor 
(CU) should not be hardwired high (off). During 
the power-up of the DL 1416's the cursor 
memory will be in a random state. Therefore, it 
is recommended for the host system to initialize 
or write out all possible cursors during system ini- 


tialization. Aliso, the cursor display will be overrid- 


den by a blank from an undefined code in that 
digit position. 


Address lines Ag to A4 are set up so that the right-most 
character is the lowest address location. The left-most 
character is the highest address. Data lines are set up so 
that D@ is the least significant bit and D6 is the most 
significant bit. 
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Using the Display Assembly 


Through the use of memory-mapped I/O techniques, the 
IDA can be treated almost like a memory location—sup- 
ply the data, address, proper control signals and the 
characters appear, with each character location in- 
dependently addressable. The basic signal flow sequence 
to load a character would start with the address lines go- 
ing to the desired address. Data can change to the 
desired values (including cursor). After the data has 
stabilized, the write (WR) pulse is started. See specifica- 
tions and timing diagram for times and pictorial 
explanation. 


LED Programmable/ 
Intelligent 
Display Devices 


System Design Considerations 


It is often necessary, because of the nature of displays, 
to use cables. Avoid excessively long cables; try to keep 
them short. Because of current steps due to internal 
multiplexing, wire length and size will affect load regula- 
tion which may cause an incorrect display. 


Avoid handling the assembly other than by the edges of 
the PCB. Static damage can still be a problem, so take 
the necessary precautions. Keep in conductive material, 
grounded work areas, etc. 


The IDA 1416-32 requires minimal cleaning. A gentle 
wiping with a soft damp cloth should be its only require- 
ment. The solvent that cannot be used on any Intelligent 
Display product is alcohol, therefore, if a solvent is used, 
first check chemical composition before application. 


CHARACTER SET 










































































NOTE: All undefined data codes that are loaded or Occur on power-up will cause a blank display state. 


IDA 1416-32 


2-109 











IDA 1416-32 


Maximum Ratings 


Voltage applied to any input —0.5VtoVec + 0. 5V 
Operating Temperature... eee . O° to +65°C 
Storage Temperature — 20° to + 70°C 


Optoelectronic Characteristic @ pi 
Parameter Symbol = Test Conditions 


Supply Votage : ee 


Supply Current lee 

Cursor 1250 mA | Voc = 5V-Ali segments on. 

Blank (Total) 

Typical/Digit 
input vonage High (Vin 
y Input Vortage tow [vin _| 
Pout urent High [in _| 
Pinput ourenttow [un _| 

Average per digit 


Viewing Angle . 


Switching Characteristics 
Parameters Symbol 0°C (Typ) 25°C (Min) 65°C (Typ) Units 


Write Pulse 

Data Setup time 
Data hold time 
Address setup time 
Address hold time 
Write delay time 


Voc = SV Inputs low. 
“s = 5V( 10 segments/digit) 


Voc = SV (8 segment digit) 


| 
— 
® 


Tas 


eros Tw > 
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Physical Dimensions (in inches) 


IDA 1416-32 


FUNCTION 


D1 DATA INPUT 

A1 CHARACTER ADDRESS 
D6 DATA INPUT 

Ag CHARACTER ADDRESS 
D4 DATA INPUT 

D2 DATA INPUT 

are CHARACTER ADDRESS 
A2 CHARACTER ADDRESS 
A4 CHARACTER ADDRESS 
D5 DATA INPUT 

CU CURSOR INPUT 

D3 DATA INPUT 

W WRITE 

D@ DATA INPUT 

VCC 


Wires may be soldered directly to 16 hole dual in-line position or con- 
tact can be made with ribbon cable and connector such as Berg 
65493-008 or Amp 86839-1/86839-2. 
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TD-—4 PIN 7 
ID-—3 PIN 7 
ID-—2 PIN7 
ID—1PtN7 
ID-@ PIN 7 
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Intelligent 


LED Programmable/ 
Display Devices 


SIEMENS 


IDA 2416 Series 


.160’’, RED 17 SEGMENT 
DL-2416 Intelligent Display° ASSEMBLY 





FEATURES 


e 160 Mil High Magnified Monolithic Character 
Wide Viewing Angle + 40° 

© Complete Alphanumeric Display Assembly Utilizing 
the DL 2416 
© Built-in Multiplex and LED Drive Circuitry 
e Built-in Memory 
e Built-in Character Generator 

® Displays 64 Character ASCII Set 

e Direct Access to Each Digit Independently 

e Display Blank Function 

@ Memory Clear Function 

e Cursor Function 


e Choice of 16 or 32 Character Disptay Length 
(Other lengths optional) 


e Single 5.0 Voit Power Supply 

e TTL Compatible 

e Easily Interfaced to a Microprocessor 

e Tri-State or Open-Collector input Circuitry 
© Schmitt Trigger Inputs on Control Lines 


Part Number 


The IDA 2416 Series Assembly is an extension of the 
very easy-to-use DL 2416 Intelligent Display. This 
product provides the designer with circuitry for 
display maintenance. it also minimizes interaction 
and interface normally required between the user's 
system and a multiplexed alphanumeric display. 


The assembly consists of DL 2416's in a single row 
together with decoder and interface buffers on a single 
printed circuit board. Each DL 2416 provides its 

own memory, ASCII ROM character decoder, multi- 
plexing circuitry, and drivers for its four 17-seqment 
LED’s. 


Intelligent Display Assemblies can be used for applica- 
tions such as data terminals, controllers, instruments, 
and other products which require an easy to use alpha- 
numeric display. 


Description 


IDA 2416-16 Single Line 16 Character Alphanumeric Display Utilizing the DL 2416 


IDA 2416-32 


Single Line 32 Character Alphanumeric Display Utilizing the DL 2416 


For custom lengths in increments of four characters, consult factory 
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System Overview 


The Intelligent Display Assembly offers the 
designer a choice of either 16 or 32 alphanumeric 
characters (the IDA 2416-16 and IDA 2416-32, 
respectively), and operates from just a +5V supply. 
Based on the DL 2416 four-character Intelligent 
Display, the IDA 2416 adds all the support logic 
required for direct connection to most micro- 
processor buses. The system interface takes place 
through a 26-pin connector, which has available on 
it the data and address lines as well as the control 
signals needed. Two additional connectors are 
included on the IDA 2416—one of them is used for 
the power and ground.connections, and the other 
is used to implement display enable selection. 


System Power Requirements 


Operating from a single +5-V power supply, the 
IDA 2416-16 requires a typical operating current of 
450 mA with eight of the segments lit on each 
character. For the 32 character display, the current 
increases to 850 mA, typical. For the worst-case 
condition with all segments lit, the 16 character 
display draws 650 mA and the 32 character display 
requires‘1250 mA. With the display blanked, the 
board circuitry draws about 70 mA. 


Display Interface 

The display interface available on the 26-pin con- 
nector consists of seven data lines (D@ to D6), five 
address lines (AQ to A4), four display-enable lines 
(DE1 to DE4), several unused pins, and various con- 
trol signals. All address, data, and control lines have 
either pull-up or pull-down 1K ohm resistors. 

BL (Blanking, active low): When this line is pulled 
low, it causes the entire [DA display to go blank 
without affecting the contents of the display mem- 
ory on the DL 2416s. BL is active regardless of 
address or display enable lines. A flashing display can 
be realized by pulsing this line. 


WR (Write, active low): To store a character in the 
display memory, this line must be pulsed low for a 


minimum of 350 ns. See timing diagram for timing & 
relationships to other signals. The WR input drives a 
schmitt-trigger. 


CUE (Cursor Enable, active high): When high, this 
line permits the cursor to be displayed, and when 
brought low, it disables the cursor function without 
affecting the stored value. CUE is active regardless of 
address or display enable lines. A flashing cursor can 
be created by pulsing the CUE line low. 

CU (Cursor Select, active low): The cursor function 


(character with all segments lit) is loaded by selecting 
the digit address and holding CU true. A “1’’ on D@ 
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writes the cursor. A “’Q’’ on D@ removes the cursor. 
The change occurs during the next write pulse per 
the timing diagram. : 


CLR (Clear, active low): When held low for one dis- 
play multiplex cycle (see DL 2416 data sheet for 
more information) of 15 ms, this line will cause all 
stored characters in the display, except for the cursor, 
to be cleared. CLR is active regardless of address or 
display enable lines. The CLR input drives a schmitt- 
trigger. 

DET to DE4 (Display Enable, active low): There are 
four jumper selectable lines, any one of which can be 
selected to provide one of four board addresses that 
can be used when multiple IDAs are built into a sys- 
tem. When low, this line enables the selected display 
to permit data loading. The display enable input 
drives a schmitt-trigger. 

Address lines A@ to A4 are set up so that the right- 
most character is the lowest address. The left-most 
character is the highest address. Data lines are set up 
so that D@ is the least significant bit and D6 is the 
most significant bit. 


Using the Display Interface 

Through the use of memory-mapped I/O techniques, 
the IDA can be treated almost like a memory loca- 
tion — supply the data, address and proper control 
signals and the characters appear, with each character 
location independently addressable. The basic signal 
flow sequence to load a character would start with 
the address lines going to the desired address while 
the CLR and BL lines are high to permit the data to 
be loaded in and displayed. After the address has 
stabilized, the data can change to the desired values 
(including the cursor). After the data has stabilized, 
the WR pulse is started, and must remain low for at 
least 350 ns. Signals must be held stable for 75 ns, 
minimum, after the rising edge of the WR pulse to 
ensure correct loading, while the addresses must be 
stable for 650 ns preceding the same rising edge of 
the WR pulse. See the timing diagram for a pictorial 
explanation. 


Enable Selection 


For board enable (the DET through DE4 lines) the 
user can choose any one of the four enable signals he 
has provided on the cable. This signal will be used to 
provide a master enable to each IDA. All that need be 
done is to insert the shorting plug in the appropriate 
position on the pins provided. This allows the user to 
make the system display the same information on 
two or more different IDAs or display different 
information on each of up to four groups of |DA’s. 
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Display Devices 


IDA 2416 Series 


Maximum Ratings 

Vec 

Voltage applied to any input -0.5 to Vec +0.5 VDC 
Operating Temperature @ to +65°C 
Storage Temperature 

Relative Humidity (non condensing) @ 65°C 


Optoelectronic Characteristics @ 25°C 
Parameter Symbol! Min Typ Test Conditions 
Supply Current/Digit 25 Vec = 5.0 V (8 Segments/Digit) 
Total (IDA-2416-16) , Vec = 5.0 V (All Segments/Digit) 
Total (1DA-2416-32) Vec = 5.0 V (All Segments/Digit) 
Supply Voltage 


Input Voltage — High : Veco =5.0V + .25V 
(All inputs) 

Input Voltage — Low F Veco=5 
(All inputs) 


Input Current — High Veco =5.5V,V,=2.4V 
(All inputs) 


Input Current — Low ; Veco =5.5V,V) =0.4V 
(All inputs) 


Luminous Intensity 
Average Per Digit : Vec = 5.0 V (8 Segments/Digit) 
Peak Wavelength 


Viewing Angle Vertical & Horizontal From 
Normal To Display Plane 


Switching Characteristics @ 5 V 
Parameter @ 25°C 


Write Pulse 

Address/DE Setup Time 
Data Setup Time 

Write Setup 

Data Hold Time 
Address/DE Hold Time 
Clear Time 


TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 


Tou 


TIMING MEASUREMENT _xX_ x ; Mop 
VOLTAGE LEVELS Sue 
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IDA 2416 


Physical Dimensions 4.80 (IDA 2416-16) 
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RECOMMENDED MATING CONNECTOR 


2.3 
2.000 
! 160 | 


0 





26—»| |! 
154 DIA id Le 
TYP 852 Me 
TOLERANCE: + .02 
+.010 


| Connector} Function | Type | _ Suggested Mi. 


| £X42 | Control/Data | 26-Pin Ribbon BERG P/N 65484-011 


PIN P/N 87026-2 
HOUSING P/N 1-87025-3 





PIN FUNCTION PIN 


FUNCTION 


J2-1 
J2-2 
J2-3 
J2-4 
J2-5 
J2-6 
J2-7 


A2 ADDRESS LINE 
DE4 DISPLAY ENABLE 
A3 ADDRESS LINE 
BE3 DISPLAY ENABLE 
A4 ADDRESS LINE 
DE1 DISPLAY ENABLE 
NO CONNECTION 

J2-8 DE2 DISPLAY ENABLE 
J2-9  D@ DATA LINE 

J2-10 NO CONNECTION 
J2-11 D1 DATA LINE 

J2-12 NO CONNECTION 
J2-13 D2 DATA LINE 





J3-1 GND 


J2-14 NO CONNECTION 
J2-15 D6 DATA LINE 

J2-16 NO CONNECTION 
J2-17 D4 DATA LINE 

J2-18 CUE CURSOR ENABLE 
J2-19 D5 DATA LINE 

J2-20 CU CURSOR SELECT 


J2-21 
J2-22 
J2-23 
J2-24 
J2-25 
J2-26 


A@ ADDRESS LINE 
CLR CLEAR 

A1 ADDRESS LINE 
WR WRITE 

D3 DATA LINE 

BL BLANKING 


J3-3. VCC 





BL - 42-26 
06-42-15 
D5-J2-19 
D4-J2-17 











03-32-25 
D2-J2-13 


Ol-J2-11 pv i] 











01 








DO-J2- 
GNO-J3- 
GND-J3- 


GND 


5 1 13 12 1 10 
106 


vcc 











AL 
WR 





eg 
cc 
m 


fe) 
c 
D 


! 





A2-J2- 
AB+52- 
A4-J2- 


Note: 

RESISTOR PART OF PACK Ri {tK) 
RESISTOR PART OF PACK R2 (1K) 
RESISTOR PART OF PACK R3 (1K} 


UNUSED PINS OF J2 ARE: 
7, 10.12, 14 AND 16 





105 PIN2 
104 PIN 2 
1D 3PIN2 
102 PIN2 
IDI PIN2 
10 0PIN2 


vy Gee 
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LED Programmable/ 


Intelligent 
Display Devices 





IDA 3416 Series 


.225’’ Red 17 Segment 
DL 3416 Intelligent DisplaySASSEMBLY 


SIEMENS 


FEATURES 


@ 225 Mil High Magnified Monolithic Character 

© Wide Viewing Angle + 40° 

© Complete Alphanumeric Display Assembly Utilizing 
the DL 3416 
¢ Built-in Multiplex and LED Drive Circuitry 
e Built-in Memory 
© Built-in Character Generator 

© Displays 64 Character ASCII Set 

e Direct Access to Each Digit Independently 

e Display Blank Function 

@ Memory Clear Function 

e Cursor Function 


© Choice of 16, 20 or 32 Character Display Length 
(Other lengths optional) 


e Single 5.0 Volt Power Supply 

e TTL Compatible 

e Easily Interfaced to a Microprocessor 

® Schmitt Trigger Inputs on Data and Write Lines 






IDA 3416-16 Single Line 16 Character Alphanumeric Display Utilizing the DL 3416 
IDA 3416-20 Single Line 20 Character Alphanumeric Display Utilizing the DL 3416 
IDA 3416-32 Single Line 32 Character Alphanumeric Display Utilizing the DL 3416 





The IDA 3416 Series Assembly is an extension of the 
very easy-to-use DL 3416 Intelligent Display . This 
product provides the designer with circuitry for 
display maintenance. It also minimizes interaction 
and interface normally required between the user's 
system and a multiplexed alphanumeric display. 


The assembly consists of DL 3416's in a single row 
together with decoder and interface buffers on a single 
printed circuit board. Each DL 3416 provides its 
own memory, ASCII ROM character decoder, multi- 
plexing circuitry, and drivers for its four 17-segment 
LED’s. 


Intelligent Display Assemblies can be used for applica- 
tions such as data terminals, controllers, instruments, 
and other products which require an easy to use alpha- 
numeric display. 


Specifications are subject to change without notice. 





For Custom Lengths, in Increments of 4 Characters, Consult the Factory. 
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IDA 3416 Series 


Maximum. Ratings 
Voc 


Voltage applied to any input 
Operating Temperature 


Storage Temperature 


-0.5 to Vcc +0.5 VDC 
0 to +65°C 
-20 to +70°C 


Optoelectronic Characteristics @ 25°C . 


Supply Current/Digit 
Supply Current/Digit 


Total (IDA-3416-16) 


Vcc = 5.0 V (8 Segments/Digit) 
Vcc = 5.0 V (Display Blank) 

VIN = OV, WR= 5V 
Vec = 5.0 V (All Segments/Digit) 


LED Programmable/ 


Intelligent 
Display Devices 


(See Note 2) 
Vcc = 5.0 V (Al Segments/Digit) 

(See Note 2) 
Voc = 5.0 V (All Segments/Digit) 

(See Note 2) 


Total (IDA-3416-20) 
Total (t{DA-3416-32) 
Supply Voltage 


Input Voltage — High 
(All inputs} 


Voc =5.0V +t .25V 


input Voltage — Low . Vec=5 
(All inputs) 


tnput Current — High 
(All inputs) 


Vec =5.5 V, Vi =2.4V 


Input Current — Low 
(All inputs) 


Vec =5.5 Vv, Vi =0.4V 


Luminous Intensity 


Average Per Digit Vcc = 5.0 V (8 Segments/Digit) 


Peak Wavelength 


Viewing Angie Vertical & Horizontal From 


Normal To Display Plane 


Switching Characteristics @ 5 V 


Parameter @ 25°C Symbol | Min 


Write Pulse 

Address/DE Setup Time 
Data Setup Time 

Write Setup 

Data Hold Time 
Address/DE Hold Time 
Clear Time 


TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 


Tou ae 
TIMING MEASUREMENT _ 4 voir 
VOLTAGE LEVELS 
0 VOLTS 
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System Overview 


The Intelligent Display Assembly offers the designer 
a choice of either 16, 20 or 32 alphanumeric 
characters and operates from just a +5V supply. 
Based on the DL 3416 four-character Intelligent 
Display, the IDA 3416 adds all the support logic 
required for direct connection to most micro- 
processor buses. The system interface takes place 
through a 20 or 26-pin connector, which has 
available on it the data and address lines as well as 
the control signals needed. One additional connec- 
tor is used for the power and ground connections. 


System Power Requirements 


Operating from a single +5-V power supply, the 
IDA 3416 Series Assembly requires a typical operating 
current of 30 mA per digit with eight of the segments 
lit on each character. For the worst case condition 
with all segments lit, the current is 52 mA per digit 
and with the display blank the current is 6 mA 

per digit. 


Display Interface 


The display interface available on the 20 or 26-pin 
connector consists of seven data lines (D@ to D6), five 
address lines (A@ to A4), and various control signals. 
All address, data, and control lines have either pull-up 
or pull-down 1K ohm resistors. BL (Blanking, active 
low): When this line is pulled low, it causes the entire 
IDA display to go blank without affecting the con- 
tents of the display memory on the DL 3416s. BL is 
active regardless of address or display enable lines. 
A flashing display can be realized by pulsing this line. 
WR (Write, active low): To store a character in the 
display memory, this line must be pulsed low for a 
minimum write time. See timing diagram for timing 
& relationships to other signals. 


CUE (Cursor Enable, active high): When high, this 
line permits the cursor to be displayed (see Note 2), 
and when brought low, it disables the cursor function 
without affecting the stored value. CUE is active 
regardless of address or display enable lines. A flash- 
ing cursor can be created by pulsing the CUE line low. 


Notes: 1) CMOS Handling precaution — App Note 18 
2) Cursor should not be on longer than 60 sec. 


3) Cleaning solvents — use NO alcohol 
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CU (Cursor Select, active low): The cursor function 
(character with al! segments lit) is loaded by selecting 
the digit address and holding CU true. A 1" on D@ 
inserts the cursor. A “@ on D@removes the cursor. 
The change occurs during a write pulse per the 
timing diagram. 

CLR (Clear, active low): When held low for one dis- 
play multiplex cycle (see DL 3416 data sheet for 
more information) of 15 ms, this line will cause all 
stored characters in the display, except for the cursor, 
to be cleared. CLR is active regardless of address or 
display enable lines. 


CE2 (Chip Enable, Active Low): To store a character 
in the display memory, this line must be held low 
at least 550 nanoseconds preceding the leading 

edge of the WR pulse. 

Address lines A@ to A4 are set up so that the right- 
most character is the lowest address. The left-most 
character is the highest address. Data lines are set up 
so that D@ is the least significant bit and D6 is the 
most significant bit. 


Using the Display Interface 

Through the use of memory-mapped I/O techniques, 
the IDA can be treated almost like a memory loca- 
tion — supply the data, address and proper control 
signals and the characters appear, with each character 
location independently addressable. The basic signal 
flow sequence to load a character would start with 
the address lines going to the desired address while 
the CLR and BL lines are high to permit the data to 
be loaded in and displayed. After the address has 
stabilized, the data can change to the desired values 
(including the cursor). After the data have stabilized, 
the WR pulse is started, and must remain low for at 
least 350 ns. Signals must be held stable for 75 ns, 
minimum, after the rising edge of the WR pulse to 
ensure correct loading, while the addresses must be 
stable for 550 ns preceding the same rising edge of 
the WR pulse. See the timing diagram for a pictorial 
explanation. 
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FUNCTION FUNCTION 


[roover [as] * Te 
3.00 6.00 6.95 

IDA 3416-16 | (7620) | (152.40) | (176.58) 
3.65 7.30 8.25 

IDA 3416-20 | (9971) | (185.42) | (209.55) 


J2-1 D6 DATA LINE DI DATA LINE 
J2-2. BL BLANKING CE2 CHIP ENABLE 
J2-3. D5 DATA LINE D@ DATA LINE 

J2-4 UNUSED CU CURSOR SELECT 
J2-5 D4 DATALINE WR WRITE 

J2-6 A1 ADDRESS LINE CUE CUSOR ENABLE 






J2-7 D3 DATA LINE A3 ADDRESS LINE 
J2-8 A® ADDRESS LINE UNUSED 

J2-9 D2 DATA LINE A4 ADDRESS LINE 
J2-10 CLRCLEAR A2 ADDRESS LINE 











| 11.00 
525 
(279.40) > > REF 
— (13.34) 


EN EAR ERE ETS AT EAA EAE AER PREL ES 
POU OOOO LOOP) cece SOCSSCCS SSCS 





































































(50.80) 
: 06 
12 Dia 36 <— 
as * cee ‘ Typ (9.14) pe ae) 
(381) iia} see (3.05) 
as (266.70) - 





PIN FUNCTION PIN FUNCTION 





J2-1 A2 ADDRESS LINE J2-14. NO CONNECTION 
J2-2 DE4 DISPLAY ENABLE J2-15 D6 DATA LINE 

J2-3. A3 AODRESS LINE J2-16 NO CONNECTION 

J2-4 DE3 DISPLAY ENABLE J2-17 D4 DATA LINE 

J2-5  A4 ADORESS LINE J2-18 CUE CURSOR ENABLE 
J2-6 DE1 DISPLAY ENABLE J2-19 D5 DATA LINE 

J2-7. NO CONNECTION J2-20 CU CURSOR SELECT 
J2-8 DE2 DISPLAY ENABLE J2-21 A@ ADDRESS LINE 
J2-9 D@DATALINE J2-22 CLRCLEAR 

J2-10 NO CONNECTION J2-23 Al ADDRESS LINE 
J2-11 D1 DATA LINE J2-24 WR WRITE 

J2-12 NO CONNECTION J2-25 D3 DATA LINE 

J2-13 D2 DATA LINE J2-26 BL BLANKING 











J3-1 GND J3-3. VCC 
43-2. VCC J3-4 GND 





LL 









RECOMMENDED MATING CONNECTOR 


A, 2 Control/Data 20 Pin Ribbon BERG P/N 65496-007 
| ZA 32 | Control Data 26 Pin Ribbon BERG P/N 65484-011 


ype 
A, J3 Power AMP PIN P/N 87026-2 
HOUSING P/N 1-87025-3 
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SIEMENS 


HIGH EFFiclency RED IDA 7135 Series 
Green IDA 7137 Series 


.68” HIGH, 5 x 7 DOT MATRIX 
Intelligent Display® ASSEMBLY 





FEATURES 


e A Complete Alphanumeric Display Assembly Utilizing 
the DLX713X Series 5 x 7 Dot Matrix Display 
* Built-in Multiplex and LED Drive Circuitry 
© Built-in Memory 
¢ Built-in Character Generator 

¢ Displays 96 Character ASCII Set, Including Both Upper 
and Lower Case Characters 

¢ Direct Access to Each Digit Independently 

* Three Brightness Levels 

* Display Blank Function 

e Lamp Test Function 

¢ Wide Viewing Angle, + 50° 

e Readable in High Ambient Lighting 

* Available in High Efficiency Red and Green 

© Choice of 16 or 20 Character Display Lengths 

© Single 5.0 Volt Power Supply Requirement 

* Easily Interfaced to a Microprocessor 

¢ TTL Compatible 

¢ Fully Buffered Inputs 





IDA 7137-20 





Hi. Effi. Red 
Hi. Eff, Red 


2-120 


DESCRIPTION 


The IDA 713X Series Assembly is an extension of the 
single character DLX 713X, 5 x 7 fully intelligent dot 
matrix display. This display assembly provides the 
designer with circuitry for display maintenance, while 
minimizing the interaction and interface normally 
required between the user's system and a multiplexed 
alphanumeric display. 

The assembly consists of DLX 713X’s in a single row, 
together with the necessary address decoders and inter- 
face buffers, on a single printed circuit board. Each 
DLX 713X provides its own memory, ASCII ROM char- 
acter generator, multiplexing circuitry, and drivers for 
the 35 LED dots. 


Intelligent Display Assemblies can be used for 
applications such as P.O.S. terminals, message systems, 
industrial equipment, instrumentation, and any other 
products requiring a large, easily readable, ‘‘user 
friendly’, alphanumeric display. 


For additional information refer to Appnote 25. 
For cleaning we recommend De-ionized water, lsopropy! Alcohol, 
Freon TE or Freon TF 


Important: Refer to Appnote 18, “Using and Handling Intelligent 
Displays.” Since this is a CMOS device, normal precautions 
should be taken to avoid static damage. 


Specifications are subject to change without notice. 






MAXIMUM RATINGS 


VGC saci eo et Signe viene Rhee ae 6.0V 
Voltage applied to 

any input 
Operating Temperature 
Storage Temperature 
Relative Humidity 

(non condensing) @ 65°C 


-0.5 toVcc + 0.5VDC 
O°C to +65°C 
~— 20°C to + 65°C 


SWITCHING CHARACTERISTICS @ 5V 


Write Pulse Tw 
Data Setup Time 

Hold Time 

Address Setup 


OPTOELECTRONIC CHARACTERISTICS AT 25°C 


Supply Current/Digit 
Supply Current/Digit (Blank) 
Supply Current/Digit 
Supply Current/Digit 
Supply Voltage 
Input Voltage-High (All inputs) 
Input Voltage-Low (All inputs) 
Input Current 
Luminous Intensity/Dot Average 
Peak Wave Length 

IDA 7137 

IDA 7135 

Viewing Angle 


loc: 


TIMING CHARACTERISTICS 


WRITE CYCLE WAVEFORMS 


a a 
Hs | | 
ee Ge 
hnseeee 


| : Ips TbH —.| 

TIMING MEASUREMENT 4 VOLTS 
VOLTAGE LEVELS — 2 VOLTS 
0 VOLTS 


SYSTEM OVERVIEW 


The Intelligent Display Assembly offers the designer a choice of 
either 16 (IDA 713X-16) or 20 (IDA 713X-20) alphanumeric charac- 
ters. Based on the DLX713X intelligent dot matrix display, the IDA 
713X adds all the support logic required for direct connection to 
most microprocessor buses. The system interface takes place 
through a 26 pin connector, which has the data and address 
lines as well as the control signals available on it. One additional 
connector is used for the power and ground connections. 


SYSTEM POWER REQUIREMENTS 


Operating from a single + 5V power supply, the IDA 713X-16 
requires a typical operating current of 2720 mA at brightest level. 
For the 20 character assembly, typical operating current is 3400 
mA. For worst case conditions, the 16 character assembly draws 
3520 mA, while the 20 character assembly draws 4400 mA. 

With the display blanked, the board circuitry for the 16 character 
assembly draws 80 mA, and the 20 character assembly draws 
100 mA. 


mA 


Voc = 5.0V +.25V 
Voc = 5.0V 
Voc = 5.0V 
Voc = 5.0V 


565 (Green) 
640 (Hi. Effi. Red) 
+50° | 


DISPLAY INTERFACE 


The display interface available on the 26 pin connector consists 
of seven data lines (DO to D6)* five address lines (AO to A4, see 
Note 3), two brightness inputs (BLO to BL1), lamp test (LT), the Chip 
Enable (CE), and the Write line (WR). All address and data lines 
have 1K ohm pull up resistors. 

BLO and BL1 (Brightness, active low): When both of these are 
pulled low, it causes the entire IDA display to go blank without 
affecting the contents of the display memory on the DLX713X's. 
BL is active regardless of address or display enable lines. These 
two lines are used to vary the intensity of the display to one of 
four levels. 

WR (Write, active low): To store a character in the display mem- 
ory, this line must be pulsed low for a minimum of 200 ns. 

See timing diagram for timing and relationships to other signals. 


LT (Lamp test, active low): This line can be activated to light 
all display dots. 


*For IDA 713X-16 only. 
Four address bits are used. 


DIMMING AND BLANKING THE DISPLAY 





IDA 7135 


2-121 


LED Programmable/ 


Intelligent 
Display Devices 





USING THE DISPLAY INTERFACE IDA 713X XX* DIGIT ADDRESSING TRUTH TABLE 
Through the use of memory-mapped I/O techniques, the IDA 


can be treated almost like a memory location—supply the data, | Address Bit || Device Addressed | 
address and proper control signals and the characters appear, 

with each character location independently addressable. The basic 
signal flow sequence to load a character would start with the 
address tines going to the desired address. After the address has 
stabilized, the data can change to the desired values. After the 
data has stabilized, the WR pulse is started and must remain low 
for at least 200 ns to ensure correct loading. See the timing dia- 
gram for a pictorial explanation. Either BLO or BL1 should be held 
high for displays to light up. 


z 


LAMP TEST 


The lamp test (LT) when activated causes all dots on the display 
to be illuminated at half brightness. The lamp test function is inde- 
pendent of write (WR) and the settings of the blanking inputs (BLO), 
BL1). 

This convenient test gives a visual indication that all dots are 
functioning properly. Lamp test may also be used as a cursor func- 
tion or pointer which does not destroy previously displayed charac- 
ters. 


DOWN Oa hh OM — CO 





=-44u Qoeoododd DAWG GOO Oa GO Oo 
cocoofe se 4a 4a nin ini gdonaoaaaon0nd 
COOfR au ir DOO OBA BAK HK OO Oo 

=a0qo0ofanoonwsn oon An doa Au oo 

=~On Of-2 OA OA OHA OA OA OA Oa 


oO 
oO 


*Entire area is for 20 characters, smaller portion is for 16 characters. 
Rightmost character is digit 0. 


CHARACTER SET 


(OOP LE THT LTHTLTHT ETHIE THT ET H{T LTH LTH | 
orp EPeTHTH{ ep eTHIHTeETeETHI HI Ee TH | 
poz; eT LT LET ETAT H{HTHITETET ETE} HI HHH | 
pos} LT LTE PLP ETE TET EP HT HIT HIT A THT RI HTH | 
dex] OL 1 | 2; 314] s5ie6e;7{sloalal/Bic{o/ ele | 


THESE CODES DISPLAY BLANK 
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500.300 
aoe (12.7) 7.62 











.530 REF 
(13.46)>} i 


.060 
(1.52) 















.550 REF 325 REF 
(13.97) (8.26) 





IDA 7135-16 | 3.80 Typ.} 11.90 12.20 .120 Typ 10 places 
IDA 7137-16 (96.52) | (302.26) | (309.88) (3.05) 


IDA 7135-20 
IDA 7137-20 



























J2-14 No Connection 
J2-15 D6 Data Line 
J2-16 No Connection 
J2-17 D4 Data Line 
J2-18 BL1 Brightness 
J2-19 D5 Data Line 
J2-20 No Connection 
J2-21 AO Address Line 
J2-22 BLO Brightness 
J2-23 At Address Line 
J2-24 WR Write 


J2-1  A2 Address Line 
J2-2 No Connection 
J2-3. A3 Address Line 
J2-4 No Connection 
J2-5  A4 Address Line 
J2-6 No Connection 
J2-7 No Connection 
J2-8 No Connection 
J2-9 DO Data Line 
J2-10 No Connection 
J2-11 D1 Data Line 
J2-12 No Connection J2-25 D3 Data Line 
J2-13 D2 Data Line J2-26 LT Lamp Test 


J3-1 GND Ground J3-3. Voc 
J3-2 Voc J3-4 GND Ground 






.155 Typ 12 places 
(3.94) 





























RECOMMENDED MATING CONNECTOR 


[Connector] Function [Type | Suggest Mig. 
26-Pin Ribbon [| BERG P/N 65948-011 | 


A J3 Power AMP PIN P/N 87026-2 
HOUSING P/N 1-87025-3 










vec —J3 -2 
vcc —-J3 —3 
GND —J3-1 
GND —J3-4 


DO -—J2-9 
D1—J2—-11 

D3 — J2 — 13 Z i Sted ce a eae a ey 
D3 — J2 — 25 
D4 —J2—-17 
D5 — J2-19 
D6 ~ J2-15 








ps 10 
hon ====5 


ee Fee ee 


ne 
10 mi = 10 1 
ps3. 13 coh, 12 
a lll 
LT -y2—-26 I ec sta ees  Sc a e enee aoe 


nase aa seis i Hs I ee 


BLO — g2 — 22 >——___}+#_____*Jup*@ 
Wi J2-24 TF Pao | iH H 









































. a 
A1—~J2—23 > S 
A2—J2-1 > Wasal 
Ag—y2-3) > 
A4d—J2—5 wet 


AO ~ J2 — 21 




















NOTE: @ Part of Resistor Pack RP1 (iK SIP) 

(2] Part of Resistor Pack RP2 (IK SIP) 

@ Address bits AO-A4 are decoded by ICs, U3-U5 to enable IDO-ID19. 
4 


All like lines on atl displays are tied together; e.g.,-LT.WR, BL1, BLO, etc. 
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Bar Graphs 
Light Bars 











Bar Graphs 


































Light Luminous Intensity 
Package Package Outline Part Emitting Per Segment 
Type Number Area Description Polarity Color Typ | @ (mA) | Page 
10 Element RBG-4820 Separately | Red 500d 20 
Encap- 10 element address- Hi. Eff. 2500ucd 
sulated 0 ] ] ] [] ] ] O0 OBG-4830 , | bar graph able Red 
(Filled }—_______| .06x.15” | standard anode 3-13 
Reflector) YBG-4840 package and Yellow | 2000ycd 20 
| DIP | GBG-4850 | i cathode Green | 2000,.cd 20 
——}— 
10 Element RBG-1000 Separately | Red 500ucd 
Encap- 10 element address- | Hj. Eff 2500p.cd 20 
lated OBG-1000 elemen able : 7 we 
ee O00000 04x .15" | bar graph Red ar 
(Filled ( ( ( ( small package anode 
Reflector) YBG-1000 Package | and Yellow | 2000ucd 20 
DIP GBG-1000 cathode Green | 2000ucd 20 
Viva tf oS 2] = eS 
112 Element 5x60mil | 101 red 8x13 | 
clear epoxy 8per elements multiplexed 
backfilled groupin | spaced imm common Red bars| 
cover 13 groups | C.toC. cathode with 240,.cd 
Single-in (© || eoonoan RBG-112 | 13x 13mil] 11 Yellowscale | (4) yellow | (forbothred) 10mA | 3-9 
line 11 yellow | marks spaced scale & yellow) 
100 mil pin LEDs, _| every 10 11C.c; dots 
centers common | red LEDs. (yellow) (chips) 
cathode 38 pins ee 
101 Element . 10x10 
red epoxy 5x60 mil multiplexed 
backfilled 10 per group is 
ver (clear group ied selected b 
cove bee in10 elements rani _ 
eee groups spaced 1mm & fo ode 
ore!) RBG-8820 | withone | C-toC. “diidual | REG | 240ucd | 10mA | 3-15 
Single-in separate barby the 
line element d 
100 mil aes 
in centers acd essed 
P by 22 pins. 





Light Bars . 









Package Outline 


Small 
rectangular 
Rugged 
Encap- 
sulated 


Large 
rectangular 
Rugged 
Encap- 
sulated 


Square 
Rugged 
encap- 

sulated 





Square 
2 section 
Rugged 
encap- 
sulated 


Large 
rectangular 
Rugged 
encap- 
sulated 


Large 
rectangular 
4 section 
Rugged 
encap- 
sulated 


ao 






















































































































Light 
Emitting 
Area(s) 


15 x .35” 
.35 x .35” 
YLB-2785 


35 x .15” 
GLB-2885 


OLB-2620 


GLB-2820 


Part 
Number 


OLB-2300 
YLB-2400 
GLB-2500 


OLB-2350 
YLB-2450 
GLB-2550 


OLB-2655 
YLB-2755 
GLB-2855 


OLB-2600 
YLB-2700 
GLB-2800 


OLB-2685 








Description 


Small rectangular two die 
light bar. 


For back lighting legends 
or indicators. 


Large rectangular four die 
light bar. (1 x 4) 


For back lighting legends 
or indicators. 


Square four die light bar. 


For back lighting legends 
or indicators. 


Square four die light bar 
with a mechanical barrier 
creating two isolated rect- 
angular light emitting 
areas. (2 x 2) 


Large rectangular eight die 
light bar. 


For back lighting legends 
or indicators. 


Large rectangular eight die 
light bar with mechanical 
barrier creating four 
isolated rectangular light 
emitting areas. (2 x 4) 
For back lighting legends 
or indicators. 















































| Yellow 
Green 







































SIEMENS 


HIGH EFFICIENCY RED OLB 2300 
veLLtow YLB 2400 
Green GLB 2500 


LIGHT BARS 


Package Dimensions in inches (mm) 





40 
20 (10.16) 
6.08) MAK 5 
MAX | 8.81) 


4 
“tT be a9 a phat 


IDENTIFICATION 
LOCATION 


Maximum Ratings 


OLB 2300 &GLB 2500 YLB 2400 


cr E 





PIN FUNCTION 


| Anode—a | —a 
[Cathode—b _| —b 
| Anode—b _| —b 





FEATURES Average Power Dissipation per LED chip 135mMW 85mWw 
Peak Forward Current per LED chip g90mA 60mA 
© Small Rectangular Package Ta = 50°C (max pulse width = 2ms) 
; s tea Average Forward Current per LED 25mA 20mA 
¢ Uniform Light Emitting Area Pulsed conditions (Ta = 50°C) 
e Excellent ON/OFF Contrast eed Cufent Per LeD soma 25mA 
¢ Choice of Three Colors Reverse Voltage per LED chip 6V 


¢ Categorized for Light Output 
e Yellow and Green Categorized for 
Dominant Wavelength 


Operating Temperature 
Storage Temperature 

Lead Soldering Temperaiure, 
1/16 inch below seating plane 


— 40°C to + 85°C 
— 40°C to +85°C 
260°C for 3 sec. 


Junction Temperature 100°C 
¢ Panel or Legend Mountable 
e Can be Mounted on P.C. Boards 
or SIP/DFP Sockets 
e X-Y Stackable Electrical/Optical Characteristics (@ 25°C) 
¢ Suitable for Multiplexing Test 
* IC Compatible Parameters Min. Typ. Max. Units Conditions 
Pp Luminous Intensity 

OLB2300 45 10 med 20mA DC 
APPLICATIONS YLB2400 4 6 med 20mA DC 
These devices are ideally suited for: GLB2500 37 10 med 20mA DC 

A Peak Wavelength 

e Message Annunciators oBoaan 635 on 
¢ Positions/Status Indicators YLB2400 583 nm 
¢ Telecommunications Indicators GLB2500 565 nm 
e Bar Graphs Dominant Wavelength 

OLB2300 626 nm 

YLB2400 585 nm 
DESCRIPTION GLB2500 572 nm 
The OLB 2300/YLB 2400/GLB 2500 series light Forward Voltage 
bars are rectangular displays designed for OLB2300 1.9 2.6 Vv ip =20mA 
applications requiring a large light emitting area. eer 2 26 V ar 
They are configured in a single in-line package R ea aa aT ae * prem 
and contain a single light emitting area. The pt eee a P i % t= 100HA 
OLB 2300 and YLB 2400 devices utilize two YLB2400 6 15 Vv 1, = 100A 
LED chips which are made from GaAsP on a GLB2500 6 15 V lz = 100pA 


transparent GaP substrate. The GLB 2500 
device utilizes two chips made from GaP on 


LED Bar Graphs 
Light Bars 


a transparent GaP substrate. Specifications are subject to change without notice. 
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SIEMENS 





FEATURES 


Small Rectangular Package 

¢ Uniform Light Emitting Area 

¢ Excellent ON/OFF Contrast 

¢ Choice of Three Colors 

¢ Categorized for Light Output 

¢ Yellow and Green Categorized for 
Dominant Wavelength 

¢ Panel or Legend Mountable 


e¢ Can be Mounted on PC. Boards 
or SIP/DFP Sockets 


e X-Y Stackable 
¢ Suitable for Multiplexing 
¢ IC Compatible 


APPLICATIONS 


These devices are ideally suited for: 
¢ Message Annunciators 

¢ Positions/Status Indicators 

¢ Telecommunications Indicators 

¢ Bar Graphs 


DESCRIPTION 


The OLB 2350/YLB 2450/GLB 2550 

light bars are rectangular displays designed 
for applications requiring a large light emitting 
area. They are configured in a single in-line 
package and contain a single light emitting 
area. The OLB 2350 and YLB 2450 devices 
utilize four LED chips which are made from 
GaAsP on a transparent GaP substrate. The 
GLB 2550 device utilizes four chips made 
from GaP on a transparent GaP substrate. 





HIGH EFFICIENCY RED OLB 2350 
veLLow YLB 2450 
Green GLB 2550 


LIGHT BARS 


Package Dimensions in Inches (mm) 





2 
Zz 


FUNCTION 








| Cathode —a_| 
Anode — a 
Cathode — b 
Anode — b 
Cathode — c 
Anode — ¢ 
Cathode —d | 
Anode — d 


4 5 6 7. 8 


a ee) 

















@| en} 2] eo] 














oo] ~ 





Part identification 
location 





Maximum Ratings 
OLB 2350 & GLB 2550 YLB 2450 


Average Power Dissipation per LED chip 135mW 85mWw 
Peak Forward Current per LED chip 90mA 60mA 
Ta = 50°C (max pulse width = 2ms) 

Average Forward Current per LED 25mA 20mA 
Pulsed conditions (Ta = 50°C) 

DC Forward Current Per LED 30mA 25mA 
(Ta = 50°C) 

Reverse Voltage per LED chip 6V 


— 40°C to + 85°C 
— 40°C to + 85°C 


Operating Temperature 
Storage Temperature 


Lead Soldering Temperature, 260°C for 3 sec. 
1/16 inch below seating plane 
Junction Temperature 100°C 


Electrical/Optical Characteristics (@ 25°C) 





Test 

Parameters Min. Typ. Max. Units Conditions 
Luminous Intensity : 

OLB2350 9 20 med 20mA DC 

YLB2450 8 12 med 20mA DC 

GLB2550 7.5 20 med 20mA DC 
Peak Wavelength 

OLB2350 635 nm 

YLB2450 583 nm 

GLB2550 565 nm 
Dominant Wavelength 

OLB2350 626 nm 

YLB2450 585 nm 

GLB2550 572 nm 
Forward Voltage 

OLB2350 1.9 2.6 Vv Ip =20mA 

YLB2450 2 2.6 Vv - Ip =20mA 

GLB2550 2.1 2.6 Vv |; =20mA 
Reverse Voltage 

OLB2350 6 15 Vv Ip = 100pA 

YLB2450 6 15 Vv \_ = 100A 

GLB2550 6 15 Vv Ip = 100A 


Specifications are subject to change without notice. 
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HIGH EFFICIENCY RED OLB 2600 
ve_Ltow YLB 2700 
Green GLB 2800 


LIGHT BARS 


Package Dimensions in Inches (mm) 


ae a 


- Cathode a 
Anode a 
Anode b 


oar 
35 tae Cathode b 
Cathode c 
at 89) ob Anode c 
Anode d 
Cathode d 


BNYRuaAwn— 





Beh fp] b} +150 381 


Part identification 
location 





FEATURES Maximum Ratings 
OLB 2600 & GLB 2800 YLB 2700 
¢ Square Package Average Power Dissipation per LED chip 135mW 85mW 
¢ Mechanical barrier creating two isolated petty ee ears alg 90mA 60mA 
fi save ja = 50°C (max pulse width = 2ms 

rectangular light emitting areas Average Forward Current per LED 25mA 20mA 

¢ Uniform Light Emitting Area Pulsed ponders uns 50°C) i 
DC Forward Current Per LED 30mA 25m 
e Excellent ON/OFF Contrast (Ta = 50°C) 
i Reverse Voltage per LED chip 6V 

e 1 

Choice of Three olor Operating Temperature — 40°C to +85°C 
¢ Categorized for Light Output Storage Temperature — 40°C to + 85°C 

. Lead Soldering Temperature, 260°C for 3 sec. 

° Yellow and Green Categorized for 496 Inchibelow seating plane 

Dominant Wavelength Junction Temperature 100°C 


¢ Panel or Legend Mountable 
e Can be Mounted on P.C. Boards 


Electrical/Optical Characteristics (@ 25°C) 


or DIP Sockets Test 
¢ X-Y Stackable oe ci sa Mg Max. Units Conditions 
. . . Luminous Intensity (per light emitting area 
¢ Suitable for Multiplexing OLB2600 4.5 10 med 20mA DC 
j YLB2700 4 6 med 20mA DC 
¢ IC Compatible GLB2800 3.7 10 med 20mA DC 
Peak Wavelength 
APPLICATIONS OLB2600 635 nm 
‘ ‘ . YLB27! 583 nm 
These devices are ideally suited for: Atabene 565 nm 
bs Message Annunciators Dominant Wavelength 
¢ Positions/Status Indicators OLB2600 ee nm 
poncgs . YLB2700 nm 
¢ Telecommunications Indicators GLB2800 572 in 
¢ Bar Graphs Forward Voltage 
OLB2600 2.1 26 v Ip =20mA 
DESCRIPTION YLB2700 22 26 Vv |= 20MA 
; GLB2800 2.2 2.6 Vv |; =20mA 
The OLB 2600/YLB 2700/GLB 2800 series por 
: : Reverse Voltage 
light bars are square displays. They are con- OLB2600 6 15 Vv la=100NA 
figured in a dual in-line package with a YLB2700 6 15 V lq= 100HA 
mechanical barrier creating two isolated rec- GLB2800 6 15 Vv I, = 100HA 


tangular light emitting areas. The OLB 2600 
and YLB 2700 devices utilize four LED chips 
which are made from GaAsP on a transparent 


Specifications are subject to change without notice. 


LED Bar Graphs 
Light Bars 





GaP substrate. The GLB 2800 device utilizes four 
chips made from GaP on a transparent GaP substrate. 
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FEATURES 


¢ Large Rectangular Package 

¢ Mechanical barrier creating four isolated 
rectangular light emitting areas 

¢ Uniform Light Emitting Area 

¢ Excellent ON/OFF Contrast 

¢ Choice of Three Colors 

* Categorized for Light Output 

* Yellow and Green Categorized for 
Dominant Wavelength 

¢ Panel or Legend Mountable 

¢ Can be Mounted on P.C. Boards 
or DIP Sockets 

¢ X-Y Stackable 

¢ Suitable for Multiplexing 

¢ iC Compatible 


APPLICATIONS 

These devices are ideally suited for: 
¢ Message Annunciators 

* Positions/Status Indicators 

* Telecommunications Indicators 

¢ Bar Graphs 


DESCRIPTION 


The OLB 2620/YLB 2720/GLB 2820 series 
light bars are rectangular displays. They are 
configured in a dual in-line package with a 
mechanical barrier creating four isolated rec- 
tangular light emitting areas. The OLB 2620 
and YLB 2720 devices utilize eight LED chips 
which are made from GaAsP on a transparent 
GaP substrate. The GLB 2820 device utilizes 
eight chips made from GaP on a transparent 
GaP substrate. 





HIGH EFFICIENCY RED OLB 2620 
ve_tow YLB 2720 
Green GLB 2820 


LIGHT BARS 


Package Dimensions in Inches (mm) 


80 PIN FUNCTION 

— (20.32) —| Cathode 6 
Anode a 
MAX. Anode > 

f Cathode b 

af: Catnode c 
Anode c 

0 


4 Anode d 
* Cathode d 
(1015) cross 
Anode e 
Anodet 
Cathode | 
Cathode g 
Anode g 
Anode h 
Calhode n 





1S 
(381) 
4PLS Part identification 
location 
16 15 14 13 12 11:10 9 


Maximum Ratings 


OLB 2620 & GLB 2820 YLB 2720 


Average Power Dissipation per LED chip 135mW 85mW 
Peak Forward Current per LED chip 90mA 60mA 
Ta = 50°C (max pulse width = 2ms) 

Average Forward Current per LED 25mA 20mA 
Pulsed conditions (Ta = 50°C) 

DC Forward Current Per LED 30mA 25mA 
(Ta = 50°C) 

Reverse Voltage per LED chip 6V 6V 
Operating Temperature — 40°C to +85°C 
Storage Temperature ~ 40°C to + 85°C 

Lead Soldering Temperature, 260°C for 3 sec. 

1/16 inch below seating plane 

Junction Temperature 100°C 


Electrical/Optical Characteristics (@ 25°C) 


Test 

Parameters Min. Typ. Max. Units Conditions 
Luminous Intensity (per light emitting area) 

OLB2620 4.5 10 med 20mA DC 

YLB2720 4 6 med 20mA DC 

GLB2820 3.7 10 med 20mA DC 
Peak Wavelength 

OLB2620 635 nm 

YLB2720 583 nm 

GLB2820 565 nm 
Dominant Wavelength 

OLB2620 626 nm 

YLB2720 585 nm 

GLB2820 572 nm 
Forward Voltage 

OLB2620 2.1 26 Vv Ip =20mA 

YLB2720 2.2 2.6 Vv te = 20mA 

GLB2820 2.2 26 v I; =20mA 
Reverse Voltage 

OLB2620 6 15 v Ig = 100A 

YLB2720 6 15 Vv 1_ = 100A 

GLB2820 6 15 Vv Jp = 100pA 


Specifications are subject to change without notice. 
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SIEMENS 





FEATURES 


e Square Package 

* Uniform Light Emitting Area 

¢ Excellent ON/OFF Contrast 

© Choice of Three Colors 

¢ Categorized for Light Output 

¢ Yellow and Green Categorized for 
Dominant Wavelength 

¢ Panel or Legend Mountable 

e Can be Mounted on PC. Boards or DIP Sockets 

e X-Y Stackable 

¢ Suitable for Multiplexing 

e IC Compatible 


APPLICATIONS 


These devices are ideally suited for: 
e Message Annunciators 

© Positions/Status Indicators 

¢ Telecommunications Indicators 

¢ Bar Graphs 


DESCRIPTION 


The OLB 2655/YLB 2755/GLB 2855 series light 
bars are square displays designed for applica- 
tion requiring a large light emitting area. They 
are configured in a dual in-line package and 
contain a single light emitting area. The OLB 
2655 and YLB 2755 devices utilize four LED 
chips which are made from GaAsP on a trans- 
parent GaP substrate. The GLB 2855 device 
utilizes four chips made from GaP on a trans- 
parent GaP substrate. 


HIGH EFFICIENCY RED OLB 2655 
veLlLow YLB 2755 
GREEN GLB 2855 


Package Dimensions in Inches (mm) 


-40 SQ. 


Pe] 
MAX. 


PART IDENTIFICATION 
LOCATION 





Maximum Ratings 


Average Power Dissipation per LED chip 
Peak Forward Current per LED chip 
Ta = 50°C (max pulse width = 2ms) 
Average Forward Current per LED 
Pulsed conditions (Ta = 50°C) 

DC Forward Current Per LED 

(Ta = 50°C) 

Reverse Voltage per LED chip 
Operating Temperature 

Storage Temperature 

Lead Soldering Temperature, 

1/16 inch below seating plane 
Junction Temperature 


LIGHT BARS 


PIN ] PIN FUNCTION 


Cathode a 
Anode a 
Anode b 
Cathode b 
Cathode c 
Anode c 
Anode d 
Cathode d 


1 
2 
3 
4 
5 
6 
A 
8 


OLB 2655 & GLB 2855 YLB 2755 


135mW 85mWw 
g0mA 60mA 
25mA 20mA 
30mA 26mA 
6V 


— 40°C to + 85°C 
— 40°C to + 85°C 
260°C for 3 sec. 


100°C 


Electrical/Optical Characteristics (@ 25°C) 


Parameters Min. Typ. 
Luminous Intensity 

OLB2655 9 20 

YLB2755 8 12 

GLB2855 7.5 20 
Peak Wavelength 

OLB2655 635 

YLB2755 583 

GLB2855 565 
Dominant Wavelength 

OLB2655 626 

YLB2755 585 

GLB2855 572 
Forward Voltage 

OLB2655 2.1 

YLB2755 2.2 

GLB2855 2.2 
Reverse Voltage 

OLB2655 6 15 

YLB2755 6 15 

GLB2855 6 15 


Test 
Max. Units Conditions 
mcd 20mA DC 
med 20mA DC 
med 20mA DC 
nm 
nm 
nm 
nm 
nm 
nm 
2.6 Vv Ip = 20mA 
2.6 Vv |; = 20mA 
2.6 Vv |; = 20mMA 
Vv Ip = 100A 
V Ip = 100A 
Vv |p = 100pA 


Specifications are subject to change without notice. 
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LED Bar Graphs 


Light Bars 


SIEMENS 





FEATURES 

¢ Large Rectangular Package 
Uniform Light Emitting Area 
Excellent ON/OFF Contrast 
Choice of Three Colors 
Categorized for Light Output 


Yellow and Green Categorized for 
Dominant Wavelength 


Panel or Legend Mountable 


Can be Mounted on P.C. Boards 
or DIP Sockets 


X-Y Stackable 
Suitable for Multiplexing 
IC Compatible 


APPLICATIONS 

These devices are ideally suited for: 
¢ Message Annunciators 

¢ Positions/Status Indicators 

¢ Telecommunications Indicators 

¢ Bar Graphs 


DESCRIPTION 


The OLB 2685/YLB 2785/GLB 2885 series 

light bars are rectangular displays designed 

for applications requiring a large light emitting 
area. They are configured in a dual in-line pack- 
age and contain a single light emitting area. 
The OLB 2685 and YLB 2785 devices utilize 
eight LED chips which are made from GaAsP 
on a transparent GaP substrate. The GLB 2885 
device utilizes eight chips made from GaP on a 
transparent GaP substrate. 
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HIGH EFFICIENCY RED OLB 2685 
ve_tow YLB 2785 
GREEN GLB 2885 


LIGHT BARS 


Package Dimensions in Inches (mm) 


PIN FUNCTION 


/— 32) + Calnoge a 
Anode a 
Anode b 
Cathode b 
Cathode c 
Anode c 
Anode d 
Cathode d 
Cathode e 
Anode e 
Anode | 
Cathode f 
Cathode 9 
Anode g 


Se sts) —— PART Cameos 


(DENTIFICATION 
LOCATION 








i . 16 15 14 13 12 11 10 9 
(6.10) 


Maximum Ratings 


OLB 2685 & GLB 2885 YLB 2785 


Average Power Dissipation per LED chip 135mW 85mW 
Peak Forward Current per LED chip 90mA 60mA 
Ta = 50°C (max pulse width = 2ms) 

Average Forward Current per LED 25mA 20mA 
Pulsed conditions (Ta = 50°C) 

DC Forward Current Per LED 30mA 25mA 
(Ta = 50°C) 

Reverse Voltage per LED chip 6V 6V 
Operating Temperature — 40°C to + 85°C 


Storage Temperature 
Lead Soldering Temperature, 
1/16 inch below seating plane 
Junction Temperature 


— 40°C to + 85°C 
260°C for 3 sec. 


100°C 


Electrical/Optical Characteristics (T3,p = 25°C) 


Test 

Parameters Min. Typ. Max. Units Conditions 
Luminous Intensity 

OLB2685 18 40 mcd. 20mA DC 

YLB2785 16 24 med 20mA DC 

GLB2885 15 40 med 20mA DC 
Peak Wavelength 

OLB2685 635 nm 

YLB2785 583 nm 

GLB2885 565 nm 
Dominant Wavelength 

OLB2685 626 nm 

YLB2785 585 nm 

GLB2885 572 nm 
Forward Voltage 

OLB2685 2.1 2.6 Vv Ip = 20mMA 

YLB2785 2.2 2.6 Vv I; = 20MA 

GLB2885 2.2 2.6 Vv |; = 20mA 
Reverse Voltage 

OLB2685 6 15 Vv Ip = 100A 

YLB2785 6 15 Vv Iq = 100A 

GLB2885 6 15 Vv Ip = 100pA 


Specifications are subject to change without notice. 
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RBG-112 


101 ELEMENT 
BAR GRAPH 
WITH SCALE 


SIEMENS 








FEATURES MAXIMUM RATINGS @25° C 
e Instrumentation resolution - 1% Paranielor Max. Units 
e Clearly Visible Rectangular Red Elements Average Power per Segment 15 mW 
5 mil x 60 mil light emitting areas Average DC Forward Current 
1mm center to center spacing per Segment (Red) 7 mA 
¢ Yellow LED scale marks spaced every 10 Average DC Forward Current per 
red LEDs Segment (Yellow) 7 mA 
e All LEDs of the same color matched for Belen ie ota Pea a ae 
: Peak Forward Current per 
brightness Seg. Pulse Width-300us 200 = mA 
e Excellent Alignment Reverse Voltage/Seg. 5.0 Vv 
Sturdy Construction, epoxy backfilled Storage Temperature -40 to +85  DegC 
Operating Temperature ~40 to +85 Deg C 


cover 
e Single-in-line Package 
25 mil square pins 
100 mil Industry Standard centers 
¢ Specifically designed for multiplexed 
operation 
e Clear polycarbonate cover standard 


Lead Soldering Temperature 


OPTOELECTRONIC CHARACTERISTICS (@25 DEG. C): 


260°C for 3 sec. 





DESCRIPTION: rn sie _ Test 
The RBG-112 is an instrumentation quality 101 ele- Sue oes ete Mane Condition 
ment rectangular red LED bar graph accompanied by Forward Voltage 
an 11 element yellow bar graph which can be used as (Red) 1.7 2.1 VIF = 20mA 
a programmable scale. It provides a simple high (Yellow) 19° 24 VIF = 20mA 
resolution display of digital data when used as an Reverse Voltage 
expanding bar or as a position indicator when used (Red) 3.0 V IR = 100pA 
as a moving dot. (Yellow) 3.0 v IR = 100pA 
The RBG-112 is provided with a clear polycarbonate Luminous Intensity 
cover which performs two functions; first the cover is (Red) 240 ued) =IF = 10mADC 
backfilled with an epoxy seal resulting in a rugged, en- (Yellow) 240 ued = IF = 10mADC 
vironmentally sound package; and second, the clear Peak Wavelength 
cover allows the use of a neutral filter of the (Red) 655 nm IF = 20mA 
customer’s choice since LEDs of different colors (Yellow) 575 nm IF = 20mA 
(yellow and red) are used in the assembly. Luminous Intensity 
The LEDs are arranged in a multiplexed arrange- Segment Matching 
ment. Red LEDs are in a common cathode array of 8 Adjacent Segments 1.6:1 IF = 10mA 
elements to a group, 13 groups. Yellow LEDs are in a All Other Segments 1.8:1 iF = 10mA 


common cathode configuration of 11 elements. Both 
groups of arrays are addressed through the 38 single- 
in-line pins extending from the back of the printed cir- 
cuit board. 
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Specifications are subject to change without notice. 


LED Bar Graphs 


Light Bars 





Package Dimensions in Inches (mm) 


RED LEDs 

+ (1mm) 100Pics *| fee 
100 

| (9.54)! 


.040 


a 


PRODUCT MARKING 
LEDs 11Pics PIN 1END 


110 
SCALE CATHODE (2,794) 
20 : 235 
(5,969) 


rPPrrrrr>y 
CON OO UW hore 


ADDITIONAL 


PIN 


EIGHT ADDITIONAL 
GROUPS OF 
EIGHT ELEMENTS 


OONDAOALWN = 


Anodes 
Cathodes 
Scale Anodes 
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SIEMENS RED RBG-1000 
HIGH EFFICIENCY RED OBG-1000 

YELLow YBG-1000 

GREEN GBG-1000 


10 ELEMENT BAR GRAPH 


Package Dimensions in Inches 


__10 04 
TYP. Typ “| 


LED Bar Graphs 
Light Bars 








LOCATION OF PART 
IDENTIFICATION 





Maximum Ratings 





Storage Temperature ......... 0.00.0. eee — 20° to +85°C 
Operating Temperature .................04. — 20° to +85°C 
Power Dissipation @25°C ..... 0... cece eee 450 mW 
Derating Factor from 25°C ...............00055 7.5 mW/°C 
Continous Forward Current 
RBG-1000 per display .......... 0... ccc eee ee eee 200 mA 
perelement ......... 0... cece eee eae 20 mA 
OBG-1000 
YBG-1000 Pe display .ccuSe rei wie seeaen fenk 156 mA 
GBG-1000 per element ........-....0 0c eee eee 20 mA 
FEATURES Peak Inverse Voltage per Element ............... 0.00005 3V 
e 10 Element Display Opto-Electronic Characteristics (@25 °C) ae 
es 
e End Stackable Module Parameter Typ Max Unit Condition 
e Individual Addressable Anode and Luminous Intensity/ Element 
Cathode (Display Average) 
e Intensity Coded for Display RBG-1000 5 med !F = 20 mA/ 
A F Segment 
Uniformity ied nil 
e Rugged Encapsulation ORGAN 25 med Sagmiant 
e Choice of Colors YBG-1000 20 med !f = 20 mA/ 
Segment 
GBG-1000 2.0 med f= oe A! 
Segment 
DESCRIPTION Forward Voltage 
RBG-1000 1.7 20 V Ip=20mA 
The Red RBG-1000, Hi-efficiency Red OBG-1000 2.2 28 V Ip=20mA 
Green GBG-1000 are 10 individual GBG-1000 24 3.0 V l-p=20mA 
element bar graphs. They are contained in 
; : ose Reverse Leakage 0.1 100 pA Va=3V 
a 1 inch long, 20 pin dual-in-line package rie 
b d aes ls h Emission Peak Wavelength 
mat can be ads stacked as artap RBG-1000 660 a 
displays of various lengths. Applications OBG-1000 630 Am 
include: bar graph, solid-state meter YBG-1000 585 nimi 
movement, position indicator, etc. GBG-1000 565 nm 


Specifications are subject to change without notice. 





RBG-1000, OBG-1000, YBG-1000 AND GBG-1000 


TOP VIEW 


20 19 18 17 16 15 14 13 12 

















PRODUCT IDENTIFICATION 
MARKING 





s fee | [oonggggocg 


ar 


LINEAR DISPLAY 
DRIVERS 
Siemens UAA170 
Siemens UAA180 
National LM3914 
National LM3915 

Sharp 1R2406 


LIGHT BAND DISPLAY 


No endorsement or warranty of other manufacturer’s products is intended 
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SIEMENS 





FEATURES 


e 10 Element Array 


e End Stackable With Package 
Interlock to Assure Alignment 


e Matched LED’s for Uniform Display 

e Individually Addressable Anode and 
Cathode 

e Intensity Coded for Display Uniformity 

e Wide Viewing Angle 

e Rugged Encapsulated Construction 

« Standard Dual-In-Line Package 

e High On-Off Contrast, Segment to Segment 
Hue Coded For Uniformity 

e Choice of Colors 


DESCRIPTION 


The Red RBG-4820, Hi-efficiency Red, OBG- 
4830, Yellow YBG-4840 and Green GBG-4850 
are 10 individual element linear bar displays and 
are designed to display information in easily 
recognizable bar graph form. They are end 
stackable for expanded display lengths. The 
package interlock ensures that each bargraph 
will align accurately and correctly with the next 
one. Applications include solid state meters, 
position indicators, and instrumentation. 


RED RBG-4820 

HIGH EFFICIENCY RED OBG-4830 
veLlow YBG-4840 

GREEN GBG-4850 


10 ELEMENT LINEAR DISPLAY 


Package Dimensions in Inches (mm) 


oo Pano 00 125 40) MAX — | 
(038) | 


1 


2 


mie 


LUMINOUS 
INTENSITY 
CATEGORY 


COLOR BIN 
(NOTE 21 


0.240+0010 
(610+0 25) 


All untoleranced dimensions tor 
reference only 
YBG 4840 and GBG.4850 only 





XBG-48xX 


0.200 15.08) 


0100+0010 L9160 
0.024 | |— 4 
om (25440 251 i 


Maximum Ratings 


Storage Temperature 
Operating Temperature 
Power Dissipation @ 25°C 
Derating Factor from 25°C 
Lead Soldering Temperature 
(1/16 below seating plane) 


0.015 10 38) 


' o300 +0010 
| (7824025) 





-20°C to +85°C 
-20°C to +85°C 
450 mW 

75 mW/°C 
260°C for 3 sec. 


Peak Reverse Voltage Per Led 3V 
Continuous Forward Current 
RBG-4820 30mA 
OBG-4830 30mA 
YBG-4840 20mA 
GBG-4850 30mA 
Optoelectronic Characteristics (@ 25°C) 
Test 
Parameters Min. Typ. Max. Units Conditions 
Luminous Intensity 
Per Element 
RBG-4820 500 pcd |-=20mA 
OBG-4830 2500 cd |-=20mA 
YBG-4840 2000 cd |=20mA 
GBG-4850 2000 yucd |;=20MA 
Peak Wavelength 
RBG-4820 655 nm 
OBG-4830 635 nm 
YBG-4840 583 nm 
GBG-4850 566 nm 
Dominant Wavelength 
RBG-4820 645 nm 
OBG-4830 626 nm 
YBG-4840 585 nm 
GBG-4850 571 nm 
Forward Voltage 
Per LED 
RBG-4820 1.6 2.0 Vv lp=20mA 
OBG-4830 21 2.5 Vv 1-=20mA 
YBG-4840 2.2 2.6 Vv |p=20mA 
GBG-4850 2.1 25 V I=10mA 
Reverse Voltage 
Per LED 
RBG-4820 3 12 Vv Ip=100UA 
OBG-4830 3 30 V I,=100uUA 
YBG-4840 3 50 Vv Ip=100UA 
GBG-4850 3 50 Vv Ip=100UA 


Specifications are subject to change without notice. 
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LED Bar Graphs 


Light Bars 


RBG-4820 OBG-4830 YBG-4840 and GBG-4850 


FUNCTION 


TOP VIEW 


20 19 18 17 16 15 14 13 12 


FUNCTION 


CATHODE 10 
CATHODE 9 
CATHODE 8 


LasINe aos 
ae Leal 
| 2 | re 
ey 
| 5s | anoves | 15 | CATHODEG 
ee == 
Lae p93 
pes eae 


ELEMENT #10 ANODE 7 CATHODE 4 
ANODE 9 CATHODE 2 


ANODE 10 CATHODE 1 


TYPICAL APPLICATIONS 


PRODUCT IDENTIFICATION 
MARKING 


nongggg000 


LIGHT SPOT DISPLAY 


Ta sl 7. 
LINEAR DISPLAY 
aN UT 
Siemens UAA170 XBG-48XX 
Siemens VAA180 . TES 
National LM3914 Fabel gee 
National LM39 15 —— —T—7 
=e oP 


fk 
Sharp 1R2406 a 
1 


£ 


LIGHT BAND DISPLAY 


No endorsement or warranty of other manufacturer's products is intended 
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SIEMENS 


RBG-8820 


101 ELEMENT 
BAR GRAPH 





FEATURES 
¢ Instrumentation Resolution - 1% 
¢ Clearly Visible Rectangular Red Elements 
5 mil x 60 mil light emitting area 
1 mm center to center spacing 
All LEDs matched for brightness 
Excellent Alignment 
Sturdy Construction, epoxy backfilled cover 
Single-in-line Package 
25 mil square pins 
100 mil industry Standard centers 
Specifically designed for multiplexed operation 
Red polycarbonate cover standard 


DESCRIPTION 


The RBG-8820 is an instrumentation quality 101 ele- 
ment red LED bar graph. It provides a simple, high 
resolution analog representation of digital data when 
used as an expanding bar or as a position indicator 
when used as a moving dot. The RBG-8820 can be pro- 
vided either with a red or a clear polycarbonate cover. 
The clear cover is advantageous when the array is used 
inconjunction with other LED devices and a front panel 
filter is placed over all displays. Tne cover is backfilled 
with an epoxy seal resulting in a rugged, environmentally 
sound package. The LEDs are connected in a common 
cathode configuration with 10 LEDs to a group, and 10 
groups total. One additional element is brought out 
separately. 


The RBG-8820 is designed for multiplexed operation, 
the desired group being selected by the cathode, the in- 
dividual bar by the anode. The array is addressed by 22 
single-in-line pins extending from the back of the circuit 
board. 


MAXIMUM RATINGS (at 25°C) 


Average power per segment 15 mw 
Peak forward current per 200 ma, 

element pulse width 300 nsec 
Average forward current per 

element 7ma 


-—40° to +85°C 
—40° to +85°C 
5.0 volts 

260° for 3 sec 
1/16” from body 


Operating temperature range 
Storage temperature range 
Reverse voltage per element 
Lead solder temperature 


OPTO-ELECTRONIC CHARACTERISTICS (at 25°C) 


Test 

Parameter Min Typ Max Unit Condition 
Peak wavelength 665 nM 
Forward voltage 17 21 V If = 20 ma 
Reverse voltage 3.0 V lz = 100 ua 
Average luminous 8 20 ucd 100 ma pk, 

intensity per 

element 1/110 duty cycle 


Specifications subject to change without notice 


LED Bar Graphs 
Light Bars 


Package Dimensions in Inches (mm) 


37 PIN LOCATIONS (0 100 CENTERS) 
(2 54} 


3.60 ; 
(91 44) 


4.165 
(105 79) 











eg—° °° 109 PLES NON-CUMULATIVE 


(1mm) 


Zero LEO 0014 


(1016) 


7 Vy (2972) 
0025 SO Y | 
(635) DIE SIZE 


0065 
(1 651) 


E 


CIRCUIT DIAGRAM 


Zero a 


Eight Mackin Groups 
of 
Ton Elements 


Note A particular element is selected by the common cathode number and the anode number 
For example. element 56 is lighted by addressed C50 and AG 
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Numeric Displays 
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LED Numeric Displays 





Package Outline 
(Shown Actual Size) 


Package 
Type 


Compact 
Single 
Digit 
Encap- 
sulated 
(Filled 
Reflector) 





Compact 
Single 
Digit 
Encap- 
sulated 
(Filled 
Reflector) 


Single 
Digit 
Encap- 
sulated 
(Filled 
Reflector) 








| 





Single 
Digit 
Encap- 
sulated 
(Filled 
Reflector) 


‘ld 











Multi 
Digit 
Magnified 
Monolithic 













Part 
Number 
HD1075R 
HD1077R 
HD10750 
HD10770 
HD1075Y 
HD1077Y 
HD1075G 
HD1077G 
HD1105R 
HD1107R 
HD11050 
HD11070 
| HD1105Y 
HD1107Y 
HD1105G 
HD1107G 
DL-7750R 
DL-7751R 
DL-7756R 
DL-7760R 
DL-76500 
DL-76510 
DL-76530 
DL-76560 
DL-7660Y 
DL-7661Y 
DL-7663Y 
DL-7666Y 
DL-7670G 
DL-7671G 
DL-7673G 
DL-7676G 
HD1131R 
HD1132R 
HD1133R 
HD1134R 
-| HD11310 
HD11320 
HD11330 
HD11340 
HD1131Y 
HD1132Y 
HD1133Y 
HD1134Y 
HD1131G 
HD1132G 
HD1133G 
HD1134G 


28" 


39” 


43" 


53" 


iQ 
(o] 


7mm 


11mm 


Character 
Height 


10 mm 


13.5mm 





Description Polarity 


Luminous Intensity 
Per Segment 


Color Typ @mA 








7seg.D.P.right | C.A. 
C.C. 


Red B00ucd | 20 








7 seg. D.P. right 
7seg.D.P.right | C.A. 


7seg.D.P.right | C.C. 





Hi. Eff. 
Red 


1000ucd | 15 





7seg.D.P.right | C.A. 
CC 
C 


1 
aa 1000ued | 2 
7 seg. DP right | CC. ue 


CA 
oe 
CA. 
oem | 
7seg.D.P.right | C.C. 
7 seg. D.P. left 
7 seg. D.P. right 
+ 1 overflow 
7 seg. D.P. left 
7 seg. D.P. right 
7 seg. D.P. right 
+1 overflow 
7 seg. D.P. left 
7 seg. D.P. right 
7 seg. D.P. right 
+1 overflow 
7 seg. D.P. right 
+ 1 overflow 
7 seg. D.P. right 
+ 1 overflow 
7 seg. D.P. right 
+ 1 overflow 
7 seg. D.P. right 
+ 1 overflow 
7 seg. D.P. right 
+ 1 overflow 
7 seg. D.P. right 
+ 1 overflow 
7 seg. D.P. right 
+ 1 overflow. 
7 seg. D.P. right 
+ 1 overflow 






































(?) 
> 


Cc 
UNIV 


C.A. 
LUNIV. | 











DL-330M 


DL-440M 





2.8mm 
11" 
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C.C. 
MULTI- 
PLEX 








7 seg. 3 Digit 
7 seg. 4 Digit 
7 seg. 3 Digit 


7 seg. 2 Digit 





Yellow 900,.cd 15 


Hi. Eff. 


1000pucd 


20 





5 
5 
15 
15 
15 








400pcd 


1720ucd | 20 





Yellow | 1500,.cd 20 





20 


Green 640.cd 


Red 





1400..cd 35 


ce 


1400,.cd 














1300u.cd 20 





Green | 1400,cd 20 


4-12 
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Red 2500pned 


per digit 
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SIEMENS 


bs le 
ma Es 
15" 
.15” 


3 viait DL-330M 
4 vicit DL-340M 
3 picit DL-430M 
2 viait DL-440M 


RED SEVEN SEGMENT MAGNIFIED MONOLITHIC NUMERIC DISPLAY 





FEATURES 
e Rugged Encapsulated Package 
e Integrated Magnifier Lens 


e Monolithic Construction for Maximum 
Brightness at Minimum Power 


¢ Common Cathode for Simplicity of 
Multiplexing 


e Standard Dual-In-Line Package 
¢ Categorized for Brightness Uniformity 
DESCRIPTION 


The DL-330M/340M and DL-430M/440M 
are red numeric LED displays. Low cost is 


Package Dimensions in Inches (mm) 


DL-330M 


2 


7 ge _{Tye. 
‘ped: (C* 


i 
[+595 —», 
3 =a 


= ee 


TYP. 


Maximum Ratings: (at 25°C) 


Power Dissipation... eos ic-neg jeu ea bale Ge a oR ES Wa a Me 


alle fast ge 


TYP 





Derating Factor from 25°C/Digit ........ 006. eee eee 4.3 mW/ °C 


Storage and Operating Temperature .................. 


-20°C to +70°C 


7 ws Continuous Forward Current Per Segment and Decimal...................0.. 7 mA 
achieved through minimum use of mono- Peak Inverse Voltage per Segment and Decimal ...........5-..06 0000 c cece eee 3V 
lithic GaAsP material and magnification to Peak Pulse: Current (10uS) 06. cc. ee eee ei ke badd Cape ee alla nn dans 50 mA 


full height using a simple integrated lens 
construction. A red plexiglass or circularly 
polarized filter is recommended to enhance 


Optoelectronic Characteristics (at 25°C) 


Parameter Min Typ Max Unit Test Condition 
visibility and to eliminate glare from the Luminous Intensity 
surface of the package (Total Digit) 1.0 2.5 med Ie = 5 mA/seg. 
ij Emission Peak 

These displays are designed for multiplex Wavelength 660 nm 

: ° os . . Line Half-Width 40 nm 
operation, the desired digit being displayed Forward vollage ieee iy Ie = 20 mAdigit 
by selecting the appropriate cathode. A V=0 
right hand decimal point is provided. Reverse Current 100 HA Va = 3.0V 


All devices are optimized for low power 
portable battery operated equipment using 
MOS and CMOS integrated logic circuits 
such as DMM’s and digital thermometers. 





Specifications are subject to change without notice. 


LED Numeric 


Displays 





DL-330M DL-430M 


Function i Function 


12,11:10 9 
2 1) 10 9 Cathode D1 Cathode D1 
Anode E 


Anode E 

Anode D Anode D 

Cathode D2 Cathode D2 

Anode C Anode C 

Anode DP Anode DP 

Cathode D3 Cathode D3 
Anode B 


Anode B 
1 Anode G Anode G 


Pin number 12 omitted Anode A . ; Anode A 
Sriorentetian Anode F Pin number 12 omitted Anode F 


OBWNHOORWN— 
OOMNOGIARWNH— 


No Pin for orientation No Pin 


DL-340M DL-440M 
Function Function 


No Connection No Pin 
Anode E Anode E 
Anode D Anode D 
Anode C No Pin 
Anode DP Anode C 
Anode G Anode DP 
Cathode 4 Cathode D2 
No Pin Anode B 
Anode B 5 Anode G 

7 2 4 5 6 Anode A 
Pin number 8 omitted oar Pin number | omitted Anode FE 
for orientation Cathode 2 for orientation Cathode D1 
Anode A 
Cathode 1 


2 
} 
= 


ODNAMNAWNH— 
OBDNONRWN— 


4 LINE 
BCD to 
7 SEGMENT 
DECODER 
DRIVER 


CATHODE 
DRIVERS 


BLOCK DIAGRAM FOR TYPICAL 
DISPLAY DRIVE CIRCUITRY 
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SIEMENS reD DL-7750R SERIES 
HIGH EFFICIENCY RED DL-76500 SERIES 

ve_tow DL-7660Y SERIES 

creEN DL-7670G SERIES 


0.43” (10.9 mm) SEVEN SEGMENT NUMERIC DISPLAY 


LED Numeric 
Displays 





FEATURES Part Number Color Description 
DL-7750R Standard Red C.A. 7 Segment, D.P. Left 
© Rugged Encapsulated (Filled Reflector Construction) DL-7751R C.A. 7 Segment, D.P. Right 
: : , : DL-7756R ‘ Univ. +1 Polarity Overflow 
®@ Choice of Colors (Including High Intensity Red) DL-7760R " C.C. 7 Segment, D.P. Right 
as well as Common Anode (D. P. Left & Right), 
Common Cathode and Universal Polarity Overflow DL-76500 _— High Efficiency Red C.A. 7 Segment, D.P. Left 
i oe DL-76510 C.A. 7 Segment, D.P. Right 
©@ Sharp, Clear .43 Inch Character for Viewing up to DL-76530 ” C.C. 7 Segment, D.P. Right 
20 Feet DL-76560 * Univ. +1 Polarity Overflow 
© Intensity Coded for Matching Uniformity DL-7660Y Yellow C.A. 7 Segment, D.P. Left 
® Standard 14 Pin, .3 Inch Pin Spacing, Dual-In-Line DL-7661Y C.A. 7 Segment D.P. Right 
Package DL-7663Y : C.C. 7 Segment, D.P, Right 
DL-7666Y Univ. +1 Polarity Overflow 
DL-7670G Green C.A. 7 Segment, D.P. Left 
DESCRIPTION DL-7671G a C.A. 7 Segment, D.P. Right 
DL-7673G ¥ C.C. 7 Segment, D.P. Right 
DL-7676G " Univ. +1 Polarity Overflow 


The DL-7750R, -76500, -7660Y, -7670G series are large 
0.43 inch (10.92 mm) Red; Hi-efficiency Red, Yellow, 
and Green seven segment displays. These displays are 
designed for use in instruments, point-of-sale systems, 
clocks, and other general industrial & consumer 
applications. 


Specifications are subject to change without notice. 





ELECTRICAL/OPTICAL CHARACTERISTICS AT Tag = 25°C 
RED DL-7750R/7751R/7756R/7760R 


Parameter “mee Test Condition 


Luminous Intensity/Segment 


HIGH EFFICIENCY RED DL-76500/76510/76530/76560 


Parameter Symbol Test Condition Min. Max. 


Luminous Intensity/Segment i ae a 260 =| [a 
(= 


Peak Wavelength [ weak [OT 
Dominant Wavelength d 


as aes 


Reverse Current/Segment or D.P. 
Rise and Fail Time 


a 


YELLOW DL-7660Y/7661Y/7663Y /7666Y 


Parameter Test Condition Min. 


Luminous Intensity/Segment 


Peak Wavelength 
Dominant Wavelength 
Forward Voltage/Segment or D.P. 


Reverse Current/Segment or D.P. 
Rise and Fall Time 


GREEN DL-7670G/7671G/7673G/7676G 
Parameter Symbol Test Condition Typ. Max. 


Min. 

eh |; =5 mA D.C. 120 ped 

saminoueimenetyseament |W | even. | |r| | too | 
Oo 
[Dominant Wavelength | | 
[Forward VoltagelSegment oro. ——S«d| Sw 
[Reverse CurrentiSegment or DP. | is 
[RiseandFalltime ——SSSSCS~idCSCi HE 


ist mA 
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DL-7750/7751/7760R 


DLO=7650/7651/76530 





500 MAX, 
(12.7) MAX, 


400 
(10.2) MIN 


DL-76500/DL-7660Y 
DL-7670G/DL-7750R 


Pin Function 


Cathode -a 
Cathode -f 
Anode 

No Pin 

No Pin 
Cathode -d.p. 
Cathode -e 
Cathode -d 
No Conn. 
Cathode -c 
Cathode -g 
No Pin 
Cathode -b 
Anode 


WDNNAMNAWN= 


Maximum Ratings 


Power Dissipation per Segment or D.P. @ 25°C 
Storage Temperature 
Operating Temperature 
Peak Forward Current per Segment or D.P. 
(ts 10nsec) 


Continuous Forward Current per Segment or D.P. 


Peak Inverse Voltage per Segment or D.P. 
Lead Soldering Temperature 


Standard All 
Red Others 
50 mW 
-40 to +85°C 
-—35 to +85°C 


400 mA 150 mA 


25 mA 17.5 mA 
6.0 V 
230°C for 3 seconds 


Package Dimensions in Inches (mm) 


DLG-7670/7671/7673G 
DLY-7660/7661/7663Y 


040 020 


nee (.510) 
i 


.750 = o10 600 
(19.05 =0 25) Fae 


+ 


R.H.D.P. 
319 


2 (8.1) Ba 
_ 


246 = 006 : 
{10.2) MIN. 


am 


TOP VIEW 


(19.05 = 25) 


500 R.H.P.D 
(12. A 


2.46 = 006 
(6.25 15} 


zo 
O10 ity 


(.25) 300 
(7.62) 


750 = o10 


DL-7756R/DL-7676G/DL-76560/DL-7666Y 


040 (1.02) 
.020 (.510) 





100 (2,54) 


| 


(8.1) MAX 





DL-76510/DL-7661Y 
DL-7671G/DL-7751R 


Pin Function 


Cathode - 
Cathode - 
Anode 

No Pin 

No Pin 

No Conn. 
Cathode - 
Cathode - 
Cathode -d.p. 
Cathode - 


Cathode - 
No Pin 
Cathode - 
Anode 


RON ACODYOTGHHON= 











All untoleranced dimensions are for reference only. 


TOP VIEW 


DL-76530/DL-7663Y 
DL-7673G/DL-7760R 


Pin Function 


DL-7756R/DL-7676G/DL-76560/DL-7666Y 


Pin Function Pin Function 


Cathode -d 
Anode -d 
No Pin 
Cathode -c 
‘Anode 6 Cathode -e 
‘Anode <d Anode -e 
Anode -d.p. Anode -c 
Anode -c 

Anode -g 

No Pin 

Anode -b 

Cathode 


Anode -a 
Anode -f 
Cathode 
No Pin 
No Pin 
No Conn. 


Anode -d.p. 
Cathode -d.p. 
Cathode -b 
Cathode -a 
No Pin 
Anode -a 
Anode -b 


aese's 
RON 2OGCMOVOMSON = 
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LED Numeric 


Displays 





Forward Current |; = f(V_) Forward Current |, = f(V-) 
red, yellow orange, green 


acd Luminous Intensity ly = f(i-) 


em iE 












































































































































































































































wi fae 
12 1h 1,6 18 20 2.2 2h 26 28 30 32 34 36V i 30 3.2 34 36 38 V 


—> \, —> vy, 


Power Dissipation and Pulse Current 


Wavelength at Peak Emission VoL 1 
Luminous Intensity — =f(Tamp) = er. 
peak = f (Ta) % . 4 ‘ves is fo P=f (Ty) vs. re 4 (Ta) 


pas 


ze seas ope | ann GS EE GS GUEEN ISG Genes ee GE Geen 
Sos ae \ ie pe 













































































Radiation Characteristics |,., =f (y) 

Relative Spectral Emission |,,, =f (\) 30° 2 
| wae i 
| 
| 
wok 


SF Lambertian: | 
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SIEMENS 





FEATURES 

Rugged Encapsulated Package 

0.28 Inch (7 mm) Digit Height 
Choice of Colors 

Common Anode or Common Cathode 
Wide Viewing 


Intensity Coded for Display Uniformity 


DESCRIPTION 


The HD1075X/1077X are displays with 
0.28” digits with either a common anode 
or common cathode and a right hand 
decimal point. 


These displays have good viewing and 
can be used in electronic instruments, 
point-of-sale systems, clocks, and other 
general industrial and consumer applica- 
tions. All displays have a light grey face. 


Contrast enhancement filters are recom- 
mended for use with all displays. 





Package Dimension in inches (mm) 


.295 £008 
(7,5 £0,2) 


rep HD1075R/1077R 
HIGH EFFICIENCY RED HD10750/10770 | 
ve_cow HD1075Y/1077Y 

creeN HD1075G/1077G 


0.28” (7 mm) SEVEN SEGMENT NUMERIC DISPLAY 


.390 £008 
(9,9 £0,2) 


+ 


.236-.004 
(6,0-0,1) 


ie ia 


Product 


HD1075R 
HD1077R 
HD10750 
HD10770 
HD1075Y 
HD1077Y 
HD1075G 
HD1077G 


(27) ae lk | | q--020 











.100 
(2,54) 
3 PLACES 
2 
23 
aa 
4 





.358+.020 


(9,1£0,5) 


.3782.020 
(9,640.5) 


(0,5) 





Color 


Red 
Red 
High Efficiency Red 
High Efficiency Red 
Yellow 
Yellow 
Green 
Green 


Description 


Common Anode, Right Decimal 
Common Cathode, Right Decimal 
Common Anode, Right Decimal 
Common Cathode, Right Decimal! 
Common Anode, Right Decimal 
Common Cathode, Right Decimal 
Common Anode, Right Decimal 
Common Cathode, Right Decimal 


Specifications are subject to change without notice. 
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Maximum Ratings 


Power Dissipation (Per Segment) 
Operating Temperature 
Storage Temperature 
DC Forward Current (Per Segment) 
HD1075077R 
HD1075/10770, HD1075N077G, HD1075/1077Y 
Peak Forward Current (t<10 us) 
HD1075/1077R 
HD1075/10770, HD1075/1077G, HD1075/1077Y 
Reverse Voltage 
Thermal Resistance (Junction to Air) 
Soldering Temperature (Less than 5 sec @ min distance of 2 mm) . . .230°C 


Optoelectronic Characteristics @ 25°C 
Test 
Parameter Min Typ Max Conditions 
Luminous Intensity (Per Segment) 
HD1075/1077R 120 450 I- = 10 mA 
800 I- = 20 mA 
HD1075/10770 90 260 lp =5mA 
1000 ip = 15 mA 
HD1075/1077Y 90 200 lp =5mA 
900 | =15 mA 
HD1075/1077G 260 Ip =5mA 
lp =15 mA 
Forward Voltage 
HD1075/1077R A ‘ |; =10 mA 
HD1075/10770, HD1075/1077G ‘ : Ip =5mA 
HD1075/1077Y ; : |; =5mA 
Reverse Current i Vp_=6V 


Peak Emission Wavelength 
HD1075/1077R 
HD1075/10770 
HD1075/1077G 
HD1075077Y 


Rise Time/Fall Time 
HD1075/1077R 
HD1075/10770, HD1075/1077Y 
HD1075/1077G 


Capacitance 
HD1075/1077R 
HD1075/10770 
HD1075/1077G 
HD1075/1077Y 


SESE 
Hout a 
ooo°o 
<<<< 

Try 


nas 
il} 


HD1075X 


2 
2 


FUNCTION 


CATHODE SEGMENT E 
CATHODE SEGMENT D 
COMMON ANODE 
CATHODE SEGMENT C 
CATHODE DECIMAL POINT 
CATHODE SEGMENT B 
CATHODE SEGMENT A 
COMMON ANODE 
CATHODE SEGMENT G 
CATHODE SEGMENT F 


OWODMON OA AWN = 


= 


TOP VIEW 


2 
2 


= 


SOO MWN OOAWHNH 


HD1077X 


FUNCTION 


ANODE SEGMENT E 
ANODE SEGMENT D 
COMMON CATHODE 
ANODE SEGMENT C 
ANODE DECIMAL POINT 
ANODE SEGMENT B 
ANODE SEGMENT A 
COMMON CATHODE 
ANODE SEGMENT G 
ANODE SEGMENT F 





RADIATION CHARACTERISTICS 




































































FORWARD VOLTAGE 


% 


Ip 


RELATIVE SPECTRAL EMISSION |, 






































640 660 
—» x 


Hi LUMINOUS INTENSITY 
Tnysae = f(Tamb? 


red.gold 





























































































































12 14 16 18 202,2 24 26 28 3032 34 36V 


_- Ve 


FORWARD VOLTAGE 


orange,green 


WAVELENGTH AT PEAK EMISSION 


Ip=fVp) 
NM Apeak ~/(Tamp) 


690 





LED Numeric 











680 
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peak 670 
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Displays 





SIEMENS 


rep HD1105R/1107R 


HIGH EFFICIENCY RED HD11050/11070 


ve_tow HD1105Y/1107Y 
creeEn HD1105G/1107G 


0.39” (10 mm) SEVEN SEGMENT NUMERIC DISPLAY 


FEATURES 


Rugged Encapsulated Package 

Large 0.39” (10 mm) Digit Height 
Choice of Colors 

Common Anode or Common Cathode 
Wide Viewing 

Intensity Coded for Display Uniformity 


DESCRIPTION 


The HD1105X/1107X are displays with 
0.39” digits with either a common anode 
or common cathode and a right hand 
decimal point. 


These displays were designed for viewing 
distances of up to 10 feet and can be used 
in electronic instruments, point-of-sale 
systems, clocks, and other general in- 
dustrial and consumer applications. Ail 
displays have a light grey face. 


Contrast enhancement filters are recom- 
mended for use with all displays. 


















Package Dimensions in Inches (mm) 


386 + 008. 421 + 020 
(9.8 + .2) .278 + 006 (10,7 + .5) 
(7.05 + .15) 


10 
.508 + 008 
(12.9 + .2) (254) 


ae ee 
i = 


020 x .012 
(50) (30) '¥? 


.236 + 002 
(6.0 + .05) 





Product Color Description 
HD1105R Red Common Anode, Right Decimal 
HD1107R Red Common Cathode, Right Decimal 


HD11050 High Efficiency Red © Common Anode, Right Decimal 
HD11070 High Efficiency Red | Common Cathode, Right Decimal 


HD1105Y Yellow Common Anode, Right Decimal 
HD1107Y Yellow Common Cathode, Right Decimal 
HD1105G Green Common Anode, Right Decimal 
HD1107G Green Common Cathode, Right Decimal 


Specifications are subject to change without notice. 


Maximum Ratings 


Power Dissipation Per Segment (T,,p =45°C) 
Operating Temperature -35° to +85°C 
Storage Temperature —40° to +85°C 
DC Forward Current Per Segment (T amp =45°C) 
HD1105/HD1107R 
HD1105/HD11070, HD1105/HD1107G, 
HD1105/HD1107Y 
Peak Forward Current (t<10 8, Tamp =45°C) 
HD1105/HD1107R 
HD1105/HD11070, HD1105/HD1107G, 
HD1105/HD1107Y 
Reverse Voltage 
Thermal Resistance (Junction to Air) 
Soldering Temperature (Less than 5 sec @ min distance of 2 mm) 


Optoelectronic Characteristics @ 25°C 


Parameter Min Typ Max Conditions 
Luminous Intensity (Per Segment) 
HD1105/1107R 120 lp =10 mA 
lp = 25 mA 
HD1105/11070 90 Ip =5mA 
lp =15 mA 
HD1105/HD1107G lp =5mA 
I; = 15 mA 
HD1105/1107Y Ip =5mA 
lp = 15 mA 


LED Numeric 
Displays 





Forward Voltage 
HD1105/1107R : |p = 10 mA 
HD1108/11070, HD1105/1107G, 
HD1105/1107Y : : l;=SmA 


Reverse Current Va=6 V 
Peak Emission Wavelength 

HD1105/1107R 

HD1105/11070 


HD1105/1107G 
HD1105/1107Y 


Rise Time/Fall Time 
HD1105/1107R 
HD1105/11070, HD1105/1107Y 
HD1105/1107G 


Capacitance 
HD1105/1107R 
HB1105/11070 
HD1105/1107G 
HD1105/1107Y 


HD1105X HD1107X 


Cathode G 
Cathode F 
Common Anode 
Cathode E 
Cathode D 
Cathode DP 
Cathode C 
Common Anode 
Cathode B 
Cathode A 


Anode G 

Anode F 
Common Cathode 
Anode E 

Anode D 

Anode DP 

Anode C 
Common Cathode 
Anode B 

Anode A 


COMDN OOAWHNH — 
OO WN OO AWD — 


_— 
= 


TOP VIEW 











TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES 


RADIATION CHARACTERISTICS ; RELATIVE SPECTRAL EMISSION 
ral "NY % 


120 










































































LUMINOUS INTENSITY WAVELENGTH AT PEAK EMISSION 


Alsen = f(Tamp! 


7, Apeak */'Tamb! 
































































































































FORWARD VOLTAGE Ve FORWARD VOLTAGE Ie =f Vp) FORWARD VOLTAGE esos 
Fuse 


=f Tomb) 
Vee mP 
red, yellow orange,green 


==5========= 
ssn ==> 
eA 

[A Aa 


























7 
2121 



































' 
NENT 
NTT 



























































[1 












































Ve 





Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


4-14 


SIEMENS 


reD HD1131R/1132R/1133R/1134R 
HER HD11310/11320/11330/11340 
veLlow HD1131Y/1132Y/1133Y/1134Y 
erEEN HD1131G/1132G/1133G/1134G 


0.53” (13.5 mm) SEVEN SEGMENT NUMERIC DISPLAY 


Package Dimensions in Inches (mm) 


LED Numeric 
Displays 





a A | | 


.238 + 08 be 
.278 + 006 
{7.05 + .15) 


(6.05 + 08 |e Le 301 
404+ 01 
(10.25 + .25) 


Typical 
020 . |i y 
(0,50) 
Typical 100 
(2,54) TYP 
<— 400 
(10,16) 


i | 
ee ial 





FEATURES DESCRIPTION 
@ Rugged Encapsulated Package The 0.53 inch (13.5 mm) Digit Height Series of 
® Large 0.53 Inch (13.5 mm) Digit Height HD 1131/1133 Seven Segment Displays offer the 
® Choice of Colors choice of common anode or common cathode versions 
@ Common Anode or Common Cathode with right hand decimal point. 
@ Wide Viewing The HD 1132/1134 overflow displays also offer 
the choice of common anode or common cathode 
© Intensity Coded for Display Uniformity versions with right hand decimal point. 
2 2) Polarity Overfiow These displays were designed for viewing distances of 
@ Pin for Pin Compatibility with DLS500/DL507, up to 20 feet and can be used in electronic instruments, 
FND500/FNDS07, MAN6680/MANG6660, point-of-sale systems, clocks, and other general industrial 
TIL322/TIL321 and consumer applications. All displays have a light 
grey face. 


Contrast enhancement filters are recommended for use 
with all displays. 


Specifications are subject to change without notice. 



















































MAXIMUM RATINGS 


Power Dissipation Per Segment (Tamb =45 C). eee eee eee eee eee eee 60 mW 
Operating Temperature .. 0.0... ce ee ee ee ee ee eee ~35° to +85°C 
Storage Temperature ... 2... ee ee ee ee eee ee ee nes -40° to +85°C 
D.C. Forward Current Per Segment (Tamb = 45°C) 
HD1131R, HD1132R, HD1133R,HD1134R 1. ee re 35mA 
HD11310, HD11320, HD11330, HD11340 .. 1... ee 20 mA 
HD1131G, HD1132G, HD1133G, HD1134G ... es 20 mA 
HD1131Y, HD1132Y, HD1133Y,HD1134Y 1... 0. ee es 20 mA 
Peak Forward Current (t< 10 us, Tambh = 45 C) 
HD1131R,HD1132R,HD1133R,HD1134R ... es 400 mA 
HD11310, HD11320, HD11330, HD11340 .. 0... ee 150 mA 
HD1131G, HD1132G, HD1133G,HD1134G 1... ce es 150 mA 
HD1131Y, HD1132Y, HD1133Y, HD1134Y 1.2... ee ee ee ee ees 150 mA 
Reverse: Voltage 356 c0ciie ace er ec ob eMac gla Wb scaled wr. Severe GOR Ue Blea walle Rae ea dem ee a 6V 
Thermal Resistance (Junction to Air) 
HDI13 1/ADV133:Series: io: excise So bea ee Sea ey wee ade ak eae eo. Sek ac ae eS 115 K/W 
HD1132/HD1134 series... 1. ee ee ee eee ee eee 155 KAW 


Soldering Temperature (Less than 5 sec @ min distance of 2mm) ............000. 


Optoelectronic Characteristics @ 25°C 


| Parameter | Min | typ | Max | Units | Conditions | 


Luminous Intensity (Per Segment) 
HD1131R, HD1132R, HD1133R, HD1134R 


HD11310, HD11320, HD11330, HD11340 
HD1131G, HD1132G, HD1133G, HD1134G 


HD1131Y, HD1132Y, HD1133Y, HD1134Y 


Forward Voltage 
HD1131R, HD1132R, HD1133R, HD1134R 
HD11310, HD11320, HD11330, HD11340 
HD1131G, HD1132G, HD1133G, HD1134G 
HD1131Y, HD1132Y, HD1133Y, HD1134Y 


Reverse Current 


Peak Emission Wavelength 
HD1131R, HD1132R, HD1133R, HD1134R 
HD11310, HD11320, HD11330, HD11340 
HD1131G, HD1132G, HD1133G, HD1134G 
HD1131Y, HD1132Y, HD1133Y, HD1134Y 


Rise Time/Fall Time 
HD1131R, HD1132R, HD1133R, HD1134R 
HD11310, HD11320, HD11330, HD11340 
HD1131G, HD1132G, HD1133G, HD1134G 
HD1131Y, HD1132Y, HD1133Y, HD1134Y 


Capacitance 
HD1131R, HD1132R, HD1133R, HD1134R VR = Oy f = 1MHz 
HD11310, HD11320, HD11330, HD11340 Ve = Oy f = 1MHz 
HD1131G, HD1132G, HD1133G, HD1134G Vr = Oy f = 1MHz 
HD1131Y, HD1132Y, HD1133Y, HD1134Y VR = Oy f = MHz 








Specifications subject to change without notice. 





Product 


HD1131R 
HD1132R 
HD1133R 
HD1134R 
HD11310 
HD11320 
HD11330 
HD11340 
HD1131G 
HD1132G 
HD1133G 
HD1134G 
HD1131Y 
HD1132Y 
HD1133Y 
HD1134Y 


Red 
Red 
Red 
Red 
High Efficiency Red 
High Efficiency Red 
High Efficiency Red 
High Efficiency Red 
Green 
Green 
Green 
Green 
Yellow 
Yellow 
Yellow 
Yellow 


HD 1132/1134 
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TOP VIEW 


HD1132R 
HD11320 
HD1132G 
HD1132Y 


COCOAMAN OAAWHNH = 


= 


HD1134R 
HD11340 
HD1134G 
HD1134Y 


CO MAN DOOR WHND = 


- 


Cathode G 

No Connection 
Common Anode 
Cathode C 
Cathode DP 
Cathode B 

No Connection 
Common Anode 
Cathode HJK 
No Connection 


Anode G 

No Connection 
Common Cathode 
Anode C 

Anode DP 

Anode B 

No Connection 
Common Cathode 
Anode HJK 

No Connection 


Description 


Common Anode Right Decimal 
Common Anode +1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode +1 Right Decimal 
Common Anode Right Decimal 
Common Anode +1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode +1 Right Decimal 
Common Anode Right Decimal 
Common Anode +1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode +1 Right Decimal 
Common Anode Right Decimal 
Common Anode +1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode +1 Right Decimal 


HD 1131/1133 


Cathode E 
Cathode D 


Cathode C 
Cathode DP 
Cathode B 
Cathode A 


HD1131R 
HD11310 
HD1131G 
HD1131 Y 


Cathode F 
Cathode G 


[S0mvnausnon= | 


Anode E 
Anode D 


Anode C 

Anode DP 
Anode B 
Anode A 


HD1133 R 
HD1133 O 
HD1133 G 
HD1133 Y 


Anode F 
Anode G 


Een re tern 








Common Anode 


Common Anode 


Common Cathode 


Common Cathode 


LED Numeric 


Displays 





TYPICAL OPTO-ELECTRONIC CHARACTERISTIC CURVES 
RADIATION CHARACTERISTICS RELATIVE SPECTRAL EMISSION 




























































































—L 
640 660 680 700 am 








—» 


FORWARD VOLTAGE LUMINOUS INTENSITY 


— = /iT 
Te p40 1 \Tamb! 


I= flv) 
red, yellow 



























































































































































1,2 14 1,6 18 202,224 26 28 3032 34 36V 75 


Sao Ve Tam’ 


FORWARD VOLTAGE WAVELENGTH AT PEAK EMISSION 


n=l) d cean = F \Tamo! 
NM 


690 


orange,green 














680 











X pean 670 












































































































































50 75 100 


——— (Tamp) °C 
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LED Lamps 
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LED Lamps 










































































Pack Luminous 
sind Intensity (min.) 
and Part Viewing 
Spacing Package Outline Color Number Lens Angle | med | ma | Page 
High LS5469-EO| _ 
Efficiency Diffused 
T1% Red LS5469-FO 
om LY5469-EO 
1” Leads reemecen== |a Yellow Diffused 5-58 
With standoffs 
Gre - Diffused 
es LG5469-FO 
: LS5421-MO 
High [LS5421-MO] 
Efficiency | LS5421-PO| 7. oo 
ie Red LS5421-00 63 
5 mm LY5421-MO 16 ge 
1" Leads le) Yellow LY5421-PO| Tinted 40 
With standoffs LY5421-Q0 63 
LG5411-LO 10 
Green Lasai1.no| pater 25 
LG5411-PO! | 40 | 
LOR5101 
Red LDR5102 20 
Red | 4.0 | 
At High LOHS121 | Diffused | 2.0 | 
aa Efficiency | LDH5122 T 40 | 
100 mil lead as Red LDH5123 7oe 6] 60 5-45 
spacing LDY5161 | 1.0. | 
No standoffs Yellow yoyst62 | new 
LDY5163 | 40 | 
Green hee. 2 
Green LDG5172 | Diffused 

















T1 % 
5mm 
1” Leads 

100 mil lead 
spacing 

No standoffs 
Low profile 
Flangeless 


Red 
free Epi) Diffused Po | am | wo | 
Yellow > 5-27 
TT) J vetiow J ovtzat | Yellow | 70 | ao | mo | 
Green 


Red 








T1 % 





iff 
5mm High LDH5021 | Diffused 
1" Leads Efficiency LDH5022 

100 mil lead Red LDH5023 


spacing 
With 
standoffs 


LDY5061 Yellow 
LDY5062 Diffused 


ore LDGS5072 


LDR5091 | 25 | 

LDRS092 | Gre [40 | 100 
Clear 

LDR5093 10 | 















T1 % 
5mm 
1” leads 

100 mil lead 
spacing 

No standoffs 


High EOsi23 Orange 
Efficiency LDH5192 Clear 


Red LDH5193 
eee) Lovesei | aa, 
Yellow LDY5392_ | Clear 





LDG5591 Water 
Sen LDG5592 | Clear 
LDR1101 
Red LDR1102 2.0 
LDR1103 | Req 


| 40 | 

| 20.2] 

1 40] 

High Diffused 

Efficiency 
ae vor | 60 | 10 Bg 

15 

| 20 | 

| 40 | 

| 25 | 

[| 60 | 

[| 10 | 








T1 

3mm 

1” leads 

100 mil lead 

spacing Yellow 

With standoffs Yetlow LDY1132_ | Diffused 
LDY1133 
LDG1151 Green 

Green LOG1152_ | Diffused 
LDG1153 
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LY LaniVvs 


Package 
Type 
and 
Spacing Package Outline 


T1 

3mm 

1” Leads 

100 mil lead 
spacing 

With standoffs 


5mm 
Rectangular 
1” Leads 


5mm 
Cylindrical pemerees )E 
1” Leads 


Water 
Axial Lead Red 


High 
Efficiency 
Red 


Yellow 





High 
Efficiency 
Red 


Yellow 


High 
Efficiency 
Red 


Yellow 


Part Viewing 
Number Lens Angle 





ireea 
LDY3801 Yellow 
' 
LDY3803 
LDG3901 
LDG3903 
LDR5701 
LDR5702 
LOH5601 Diffused 


Yellow 


LDY5802_| Diffused 
LDY5803 


Green 








Diffused 





LED Lamps 





Red 
Miniature AES Diffused 


Axial Lead a 


Yellow 
ens 
Green 
GLS6 | bittused 
Red 
Radial Lead 400° 


Yellow 
100 mil lead ey ERYae Diffused 
spacing : Green 
Green LDG471 Diffused 


4-Element Array 


2-Element Array 
4. 


LOR463 
LDR464 








LDG472 


LDG474 





Miniature 
5-Element Array 


Red 
Diffused 


Green 
Diffused 


20 mil spacing 








Red 
_ 
| H.E.Red | LDH2310 
High 
a Efficiency LDY2320 | Colorless 140° 12,5 
Subminiature 
Yellow 
1.3mm by (30 
3mm by LDG2330 on 
Imm high Red “ ceramic 
and LDRG2340 sub- 
Green Strate) 
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Multicolor LED Lamps 


Package 
Type 
and 


Spacing Package Outline 


Ti % 
5mm 
1” Leads 


5mm 
Rectanglar 
1” Leads 


5mm 
Cylindrical 
1” Leads 


Package 
Type 
and 

Spacing 


T1% 

5mm 

1” Leads 
No standoff 


T1 
3mm 
1” Leads 





Miniature 
Axial Lead 
High Dome 
Lens 





Part 
Number 


Part 
Number 





RRL-3105 
RRL-3112 


Red RRL-1100 


RRL-5621 
RRL-5641 


Yellow RYL-5621 








RGL-5621 











Lens 


Clear 
Diffused 


Colorless 


Diffused 


Colorless 


Diffused 


Red 
Diffused 


Red 
Diffused 


Red 
Diffused 


Yellow 
Diffused 
Green 
Diffused 








2004-9002 
2004-9003 











Right 
Angle 
Mounting 
Part 





2h 









Reflector 





2004-9015 
2004-9016 






2004-9019 










Description Page 


Luminous 
Intensity (min.) 
Viewing 
| 25 | 


100° 


Max 


Viewing Fwd. 


Voltage 








Mounting Clip and 
Collar for T1% LED’‘s 


Mounting Clip and 
Collar for T1 LED's 


Allows right angle 
mounting of Jamps to 
PC boards and other 
surfaces 











2004-9020 Polished 
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Increases lighted 
area of T1% 
LED’s 








Packaging of LEDs on continuous tapes 


Light emitting diodes are available now in taped 
form. Packaging of unidirectional LEDs on 
continuous tapes is based on the IEC 
publication 40 (secretariat) 451. 


The component tapes are wound on reels and 
supplied in boxes containing two reels each. One 
reel comprises 1000 items of the 5 mm types or 
2000 items of the 3 mm types. 


The ordering codes for taped components with 
unidirectional leads packaged on reels are as 
follows: 


For components with 2.54 mm lead spacing 
(version A, B, and D), “E7500” is added to the 
last position of the type number. 

Example: LDR1101 E7500 


For components with 5.08 mm spacing (version C 
and E) “E7501” is added to the last position of 
the type number. 

Example: LDG5171 £7501 


Dimensional table for radial tape 
Description 


Overall Tape Width 
Hold Down Tape Width 
Feed Hole Location 


Hold Down Tape Position 

Overall Taped Package Thickness 

Tape Feed Hole Diameter 

Feed Hole to Bottom of Component 
Height of Seating Plane 

Feed Hole to Overall Component Height 
Feed Hole Pitch 

Feed Hole-Component Center Distance 


Component Lead Pitch 


Component Lead Pitch 


Deflection Left or Right 


Deflection Front or Rear 


Version A 





= 


> aoe hx “~~ je 


nD 


Fy, Fe 


> 





LED Lamps 


Dimensions in inches (mm) 


+ 039 /,, +1 
OO T2620 (18 % 1) 


.236 + .012 (6 + 0.3) 


+ .030 /. + 0.75 
oot. 020 ( ~05 ) 


S$ 118 (33) 

035 max. (0.9) 

157 + .008 (4 + 0.2) 

.709 + 079 (18 + 2) 

630 + .020 (16 + 0.5) 

1.268 max. (32.2) 

500 + 012 (12.7 + 03) 

.250 + 028 (6.35 + 0.7) 

.100 } + .024 ( + on) 


200 J - .004 \5.08 - 0.1 
+ .016 + 0.4 

28-100) 004 (2.54 = a) 

+ .040 (+ 1) 

+ .079 (+ 2) 





Packaging of surface mount LEDs 


LEDs in SOT 23 packages are available on 
continuous tapes. In this case, the IEC 
publication 40 (secretariat) 458 applies. 


The 8 mm broad tape is wound on an 18 cm or Top of 
33 cm film reel and is equipped with 3000 or component ae 
10,000 componerts. 









Cross section & reference level 


Le 





Component 
~«—————_ Direction of unreeling 


Blister Tape 


Dimensional table for blister tape 


Designation Dimensions in inches (mm) Notes 
SOT 23 
Tape width 315 + 012 (8 + 03) 


Carrier tape thickness 012 max. (0.3) 


Cumulative pitch error 


Pitch of sprocket holes + 0.2 mm/0 pitches 


157 + 004 (4 + 0.1) 


Diameter of sprocket holes 039 + .008 (1 + 0.2) 
.069 + .004 (1.75 + 0.1) 
138 + 002 (3.5 + 0.05) Center hole to center 


079 + 002 (2 + 0.05) compartment 


Distance of sprocket holes 
Distance of components 


Distance compartment 


to compartment 157 4) 


098 max. (2.5) Exact dimensions are 


15° max. given with the component 
, Re 012 max. (0.3) 


012 + .004 (03 + 0.1 ) 


dimensions 
Compartment dimensions 
Between inner side of the 
compartment bottom and 
the reference level for 
measuring Ao, Bo 


The tolerances are chosen such that the components can change 


o 


: — .002 — 0.05 





Compartment their orientation only within permissible tolerances, but can easily 
be removed from the tape. 
+ .008 + 0.2 Tolerance to the center of 
Hole in compartment Cee. .002 (: - ae) the sprocket hole: 0.1 mm 
; _ .217 typ. (5.5) The fixing tape shall not 
PH een gunna ape 004 max. (0.1) cover the sprocket holes, 
nor protrude beyond the 
Seca carrier tape so that the 
Device tilt in the compartment 15° max. 


max. tape width will not be 
exceeded. 


Minimum bending radius 1.181 min. (30) 
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SIEMENS LD 1005/1006/1007 


TWO-COLOR, RED AND GREEN 
T™1%4 LED LAMP 


Package Dimensions in Inches (mm) 


ANODE GREEN 
CENTER 


SPACING ¥ 

















ANODE RED 





gg2 (23.8) 
(25.2) .937 
(24.8) 

976 





a 
E 
: a 
Maximum Ratings a 
Reverse Voltage (Vp)... cece cet e eee tenes 5V = 
Forward Current* (Ip) oo... cece ete teen ees 60 MA 
Surge Current* (igs), tS10 pS .0 66 ee eee ee ees 1A 
Storage Temperature (Tog)... 6-0 eee eee eee eee -55 to +100 °C 
Junction Temperature (Tj)... 2.0... eee eee eee eee ees 100°C 
Power Dissipation (Ptot) Tamp = 25°C . 6... cece ee eee eee 200 mW 
Thermal Resistance (Rrpya) Junction-to-Air. 0.2... 66.000. 375 KIW 
Characteristics (Tamp = 25 °C) 
FEATURES Parameter Symbol TSN-red GaP-green Unit 
© T1% Package Size Wavelength of the Emitted peak 645+15 560415 nm 
Light 
® Colorless Lens Dominant Wavelength Agdom «638 561 nm 
. Half Angle v7) 50 degrees 
© Two:-Color Operation, (Limits for 50% of Luminous 
Red and Green Intensity ly) 
© Three Leads, One of Which Forward Voltage (lp =20 mA) Ve 2.4 (<3.0) V 
is C Cathod Reverse Current (Vp =5 V) IR 0.01 (< 10) pA 
s Common Cathode Rise Time t, 100 50 ns 
® Minimum Lead Length 1” Fall Time ty 100 50 ns 
@ .05” Lead Spacing Capacitance 
(VR =0 V, f= 1 MHz) Co 12 45 pF 
DESCRIPTION 
The LD 100xX series has a colorless round, Luminous Intensity Test 
5 mm case with diffuser layer. Two chips Pan Bumper min Unit Condition 
(GaP-green and TSN-red) allow use as 
tical indicator with two functions aS eae ae be a0 
op . LD 1006 4.0 med 10 mA 
LD 1007 6.3 med 10 mA 
Because of its very low current consump- 
tion and hence low inherent heating as well 
as high vibration resistance and long ser- *The ratings indicated for the forward current Ip or the surge current igs, 
vice life, this LED is suitable for applica- respectively, are maximum ratings of the component. If both chips are 
tions where signal lamps are not or only operated simultaneously, the sum of the forward current ratings is not 
inadequately useful. Moreover, the LED allowed to exceed the indicated maximum value. 


can be driven by TTL ICs. 


Specifications are subject to change without notice. 


MAX. PERMISSIBLE 
FORWARD CURRENT 
Ir = f(Tamp) 









































60 80 100 °C 
RELATIVE SPECTRAL 
EMISSION I,.) = f(\) 


TSN-red 



























































0 
600 620 640 


——e} 


FORWARD CURRENT 
le = (Vp) 


TSN-red 































































































PERM. PULSE HANDLING 


CAPABILITY I, = f(t) 


Duty Cycle D = Parameter; 


ve Tamb = 25°C 






































0? 10°? 
RELATIVE SPECTRAL 
EMISSION |,,) = f(\) 


te GaP-green 
100 I ‘- a J 
1 
- 4-7 





















































0 fi} | 
530 S40 550 560 570 580 590 600 610 620 630 nm 


FORWARD CURRENT 
mA le = f(V_e) 


a 


GaP-green 






















































































We WB 22 26 30 34 38 42 ¥ 


——» vy 


CAPACITANCE C = f(V,) 


pF 
50 
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LUMINOUS INTENSITY 
1, = f(lr) 



































WAVELENGTH OF PEAK 
EMISSION peak = f(T 


TSN-red 


amb) 













































































78 100 % 


——> Tame 


CAPACITANCE C = f(y) 


GaP-green 

































































Apeak 


am 


590 
580 
| 570 
560 
550 
540 
530 


520 


LUMINOUS INTENSITY 


v2! 


| 
oe = f(Tamp) 



































| 





























Ly 10 °C 
ie Trews 
WAVELENGTH OF PEAK 
EMISSION peak = f(Tamp) 


GaP-green 





TT 





+ t—-+ 


} | | 
































rac) 50 go 100 °C 


——> Ton 
RADIATION 
CHARACTERISTIC 
lret = f(y) 
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SIEMENS LD 1103/1104/1105 


TWO-COLOR RED AND GREEN 
RECTANGULAR LED LAMP 


Package Dimensions in Inches (mm) 


026 
(0.65) 
(0.5) SURFACE NOT FLAT 


ANODE GREEN 
CENTER 


SPACING 
05 (4.27) 








CATHODE 





n 

a 

Ee 

s 

7 _ a 

Maximum Ratings 4 
Reverse Voltage (Va) sic. shan aise e.g niet eee abae GP wo eG WE hegaldntne 5V 
Forward Gurrent™ le) eas cicec pace ann eo be ae Bare wei cad 4 be He ae 60 mA 
Surge’ Current (igs). tS 10. pS". cccce sia s cmsverns wares weeds tye en alee 1A 
Storage Temperature (T stg) Salo teah aps toc cea YF AGL S Wengen ~55 to + 100°C 
Junction Temperature (Tj) pict ate sopra ning Beaty Ree OLDE 100°C 
Power Dissipation (Prot). Tamp = 25°C «0.06.2. eee 200 mW 
Thermal Resistance Junction-Air (Rinya) 0000 eee 375 KIW 


Characteristics (Tamp = 25 °C) 


FEATURES Parameter Symbol TSN-red GaP-green Unit 
© Rectangular Shape Wavelength of the Emitted peak «04515 560215 om 
. Light 
Colorless Lens Dominant Wavelength Adom 638 561 nm 
e 2 . Aperture Cone (Half Angle) 50 degrees 
Two-Color Operation, Red and Green (Uimniletoe 505% Bian nOUS 
. Intensity I) 
© Three Leads, One of Which Is lateral Erission’ot 
Common Cathode Light Screened 
Bw Forward Voltage (Ip = 20 mA) Ve 2.4 (<3.0) Vv 
® Minimum Lead Length 1” Reverse Current (Vp =5 V) Ip 0.01 (< 10} WA 
Rise Time t 100 50 ns 
e uw H ig 
-05” Lead Spacing Fall Time \ 10050 ns 
Capacitance (Vp =0 V, Co 12 45 pF 
f=1 MHz) 
DESCRIPTION 
The LD 1103 series has a colorless case Luminous Intensity 
with rectangular, luminous area and dif- Test 
fuser layer. Two chips (GaP-green and Type Min Unit Condition 
TSN-red) enable the use as optical reaies 10 meg Saat 
indicator with two functions. LD 1104 1.6 med 20 mA 
LD 1105 25 med 20 mA 
Because of its very low current consump- 
tion and hence low inherent heating as well “The ratings indicated for the forward current Ip or the surge current igs, 
as high vibration resistance and long ser- respectively. are maximum ratings of the component. If both chips are 
vice life, this LED is suitable for applica- operated simultaneously. the sum of the forward current ratings is not 


tions where signal lamps are not or only allowed to exceed the indicated maximum value. 


inadequately useful. Moreover, the LED 
can be driven by TTL ICs. Specifications are subject to change without notice. 
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Max. permissibie forward current 
Im F (Tome) 















































——— Tans, 


Relative spectral emission 1, — 7 {A} 


TSN-red 





















































0 
600 620 640 660 680 MO 720 nm 
—») 


Forward current /, = £(V;) 




































































"1 
Ve 16 18 20 22 2426 28 30 32 36.36 38 V 
—+ 


Perm. pulse handling capability 
kewt(e 
Duty cycle D = parameter: Tony = 25°C 


f/ Acanni 




















Relative spectral emission I... = / (A) 


GaP-green 



































0 
530 540 $50 560 570 580 590 600 610 620 630 nm 
a 


— 


Forward current /, = /(V;) 





























0 
oe 22 26 WO 3h 38 QV 


—+ vy 


Capacitance C =f (Vp) 
pF 
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Luminous intensity |, = /(/,) 





Wavelength of peak emission 
Nooae * F (Tome) 


TSN-red 























































































































\ 
Luminous intensity [> =f (Ton) 












































Wavelength of peak emission 
Yonex = F (Fame) 


GaP-green 


: 








4 


_t 








UI 


p—_} td 
































5 100 °C 


Radiation characteristic 
Vo = FCG) 











Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


SIEMENS LD 1133/1134/1135 


TWO COLOR RED AND GREEN 
CYLINDER LED LAMP 


Package Dimension in Inches (mm) 


Anode Surface 
green not flat 


~ 

N 
20 
= 
cay 
& 
a 

a 








Maximum Ratings 





Reverse Voltage (Vp)... cee teens 5V 
Forward Current* (ip) 2.2... eee 60 mA 
Surge Current (ics), ts 10 pS" 2... eee 1A 
Storage Temperature (Toig) ...- eee eee -55 to +100°C 
Junction Temperature (T)) ..... 2.6... eee eee 100°C 
Power Dissipation (Pio1), Tamp = 25°C... ee eee 200 mW 
Thermal Resistance Junction-Air (Rinja) ...---..... 375 KIW 


FEATURES 


© Cylinder Shape Characteristics (Tamp = 25 °C) 


Parameter Symbol TSN-red GaP-green Unit 
e 
Colorless Lens Wavelength of the Emitted \peak 645+15 560215 nm 
© Two Color Operation, : pa tai ek dae, Sa 
lominan aveieng Agom nm 
Red and Green Aperture Cone (Half Angle) a 50 degrees 
* Limits for 50% of Lumi 
© Three Leads, One of Which homie ee 
Is Common Cathode pinta eee 
Light Screened 
® Minimum Lead Length 1” Forward Voitage (lp =20 mA) Ve 2.4 (= 3.0) Vv 
Reverse Current (Vp =5 V) IR 0.01 (< 10) pA 
® .05” Lead Spacing Rise Time ty 100 50 ns 
Fall Time yy 100 50 ns 
Capacitance (Vp =0 V, Co 12 45 pF 
f=1 MHz) 


Luminous Intensity 


DESCRIPTION 

p Test 
The LD 113X series has a colorless case Type Min Unit Condition 
with square, luminous area and a diffuser 
layer. Two chips (GaP-green and TSN-red) LD 1133 1.0 med 20 mA 
allow use as optical indicator with two LD 1134 16 med 20 mA 
functions LD 1135 2.5 med 20 mA 
Because of #s very low current consump- “The ratings indicated for the forward current Ip or the surge Current igs, 
tion and hence low inherent heating as well respectively, are maximum ratings of the component. If both chips are 
as high vibration resistance and long ser- operated simultaneously, the sum of the forward current ratings is not 
vice life, this LED is suitable for applica- allowed to exceed the indicated maximum value. 


tions where signal lamps are not or only 
inadequately useful. Moreover, the LED 
can be driven by TTL !Cs. Specifications are subject to change without notice. 








LED Lamps 


Max. permissible forward current 
fy =f Tame) 




















Relative spectral emission |... = / (A) 


% TSN-red 















































Byes cee a Ee) Eas Fas Da Oa 
600 620 640 660 680 0 


—e) 


720 mm 


Forward current ik = / (Vs) 


TSN-red 








Ferm: pulse handling capability 
f= Fr) 
Duty cycle D = parameter: Tn. = 25°C 


aii ii a + 
CMM l | a | 


———et 





























10's 


Relative spectral emission |, = f(A) 


% Gaf-green 


bauer aevens 

















10 
Mw 1 242 26 30 34 


38 42 4 


——e Vy; 


Capacitance C = / (Vz) 












































—e 


med 
10? 


|, 10" 


Luminous intensity |, = /(/) 






E100 8 | | 


viii | ju 


vo Ww 0 10? ma 
—+I, 
Wavelength of peak emission 
=f Tamo) 
ie TSN-red 
ea so 
Pe era ee 

















































































































10 10" 10° wv 








Le 
Luminous intensity Toye 7 fame) 





0 rey 50 iL} 


= Ta 


100 °C 


Wavelength of peak emission 
Noon =f Tomo) 








GaP-green 

Sree 4 

SED Ee, ae lesbels 

|. oo! 
ies Wee 9 + 
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SIEMENS LDB5410 


BLUE T134 LED LAMP 


Preliminary Data Sheet 


Package Dimensions in Inches (mm) 


.024 


ig Surface not flat 


(0.8) 
1141 (0.5) 
(29.0) 020 
(27.0) 





.232 


1.063 
(5.9) 

(5.5) 

7 217 


LED Lamps 





FEATURES Maximum Ratings 
* Pure Blue Light (480 nm) Reverse voltage Va 1 V 
¢ Clear T-134 Plastic Package Forward current le 25 mA 
e 1” ; Lenath Storage temperature range Testor —55 to +100 °C 
Min. Lead Le at Junction temperature T, 100 °C 
¢ High Brightness Total power dissipation 
*¢ TTL Compatible Tame = 25°C) Prot 150 mw 
Thermal resistance 
Junction to Air Rintamb 500 KW 
Characteristics (Tn) = 25°C) 
DESCRIPTION Min. Typ. Unit 
; . ; , Wavelength at peak emission Apeak 480 nm 
The LDB5410 is a Silicon Carbide (SiC) LED, Dominant wavelength dom 480 nm 
emitting a pure blue light from a clear T-13% Viewing angle 16 degrees. 
plastic package. The LDB5410 is ideal for such Forward voltage 
applications as: spectroscopy, calibration, and (I; = 20 mA) Ve 4(=8) V 
light sources in medical equipment. Reverse current 
(Vp =!V) I, 0.01(s 10) pA 
Capacitance 
(Vg =0 V; f=1 MHz) C, 160 pF 
Luminous intensity 
(lp = 20 mA) 2.5 6.0 med 


CAUTION: Because of low reverse voltage, the 
polarity of the LDB5410 should be checked 
before inserting into a circuit. 


Specifications are subject to change without notice. 
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Relative spectral emission versus Relative luminous intensity Forward current versus forward 
wavelength versus forward current voltage 
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SIEMENS 





FEATURES 

e Green Clear Lens 

e Miniature Size 

e .100” Lead Spacing 

e End Stackable to Arrays of Any Length 
e {/C Compatible 


DESCRIPTION 


The LDG 47X series are green gallium 
phosphide LED solid state lamps, single and 
arrays. They have a green plastic encap- 
sulation formed as a lens where the light is 
emitted. The single lamps or arrays may be 
used individually or stacked together to 

form lines of any lengths. Typical applica- 
tions are position indicators such as meters 
and scales. 


SINGLE 
2 DIODE ARRAY 
3 DIODE ARRAY 
4 DIODE ARRAY 


LDG 471 
LDG 472 
LDG 473 
LDG 474 


GREEN MINIATURE LED 


Package Dimensions in Inches (mm) 


: a 
(2.1 959 
027 (0,7) mh {1,5) 
024 (0,6) 010 .006 
055 (1,4) (0,25) (0,15) 
098 (V) Spacing 0.1 (2,54) 


Be 
~ CATHODE 





378 (3.6) 
330 (8,4) 


055 (1,4) 


( 039 (1) 
027 o7_,| L 


024 (0,6) 


LED Lamps 


Maximum Ratings (Individual Diode) 


Reverse voltage 

Forward current 

Surge current (ts 10 ps) 

Storage temperature 

Junction temperature 

Soldering temperature in a 2 mm distance 
from the case bottom (ts 3 s) 

Power dissipation (Tp = 25°C) 


Thermal resistance 
Junction to air 
Junction to solder pin 


Characteristics (7,,,, = 25 °C) 


Wavelength at peak emission 
Dominant wavelength 
Viewing Angle 
(limits for 50% of luminous intensity I,) 
Forward voltage (/¢ = 20 mA) 
Reverse current (Va = 3 V) 
Capacitance (Vg = 0 V) 
Rise time 
Fall time 


Luminous Intensity 


Replaces Number 
New PIN PIN of LEDs 
LDG 471 LD 471 1 
LDG 472 LD 472 2 
LOG 473 LD 473 3 
LDG 474 LD 474 4 


Va 5 Vv 
Tr 25 mA 
igs 0.5 A 
Tster -30 to +80 Cc 
T, 80 Cc 
Te, 230 Cc 
Prot 85 mW 
Rthsamb 750 K/W 
Rint 650 K/W 
peak 960 + 15 nm 
om 561 nm 
9 100 degree 
Ve 2.4(- 3.0) Vv 
Ip 0.1( 10) uA 
Co 45 pF 
t 50 ns 
ty 50 ns 
med 
(Min) Test Condition 
6 20 mA 
6 20 mA 
6 20 mA 
6 20 mA 


Specifications are subject to change without notice. 


Relative spectral emission [,. = f(A) 
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Capacitance C =f (V,) 
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Luminous intensity I, =/(Z,) 
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Radlation characteristic |,,. = f (9) 
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Wavelength at peak emission 
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Perm. pulse handling capability 
A fp = £ (0); ¥ = parameter: Tamb = 25°C 


















































SIEMENS HIGH EFFICIENCY RED LDH 2310 
HIGH EFFICIENCY YELLOW LDY 2320 

HIGH EFFICIENCY GREEN LDG 2330 

HIGH EFFICIENCY RED/GREEN LDRG 2340 


SOT 23 
SURFACE MOUNT LED LAMP 


Package Dimensions in Inches (mm) 





FEATURES 
e Available in... Pinouts (top view) 





High Efficiency Red, LDH 2310 


Yellow, LDY 2320 
Green, LDG 2330 Pin | LDH2310, LOY2320,LDG2330__ | _LDRG2340 


Red & Green (two chip), LDRG 2340 
¢ Rectangular Package, 1.3 mm by 3 mm by 


1 mm thick Cathode 


e Wide Viewing Angle, 140° 


e Ideal for use as failure indicators mounted on 
printed circuit boards 


e IC compatible 








Maximum Ratings (All Devices) 


NOTE: For the LDRG 2340 the following operating conditions apply 
when one diode is on while the other diode is off. 





DESCRIPTION Reverse voltage VR 5 v 
Forward current IF 12.5 mA 
j 1 
The SOT 23 LED is available in high efficiency Scone i us) a - Ke 
red, green, yellow and a two-color red/green ceramic substrate’ (r = 10us) ifs 1 A 
package. Supplied on 8 mm-wide reels with Junction temperature Tj 100 AG 
3000 components per reel, the packaging tay fomperature Ts 208 e100 . 
wer dissipation Ptot 70 mw 
conforms to IEC standards and can be used ceramic substrate’ Prot 200 mW 
on all commercial automatic surface mount Thermal resistance junction to air fra 1050 Kiw 
insertion equipment. Standard reels are 18 cm toceramic' RthysR 375 KW 
in diameter, however, special 38 cm reels with 
10,000 components per reel are available. Electrical/Optical Characteristics (Tan) = 25°C) 


Bulk packaging is also available. The factory 
should be contacted for both of these options. 


LDH2310| LDY2320 | LDG2330 


Wavelength of emitted light Aneak | 645415 | 590410 | 560+ 15 jnm 
Dominant wavelength Adom | 638 592 561 {nm 
Aperture cone (2<) Q 70 
(Limits for 50% of luminous 

intensity (IV) shielded against 

lateral emission of tight) 

Forward voltage (lp = 20mA) Ve 
Reverse current (VR = 5 V) IR 
Luminous intensity (IF = 20mA) ly 










2.4 (€3.0) 
0.1 (<10) 
typ. 1.8 (1) 


‘Ceramic substrate 2.5cm? surface area, 0.7mm thick 
Specifications are subject to change without notice. 
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LED Lamps 


Forward Current |; = f (V 


= F) 
Capacitance C = f(Vp) High Efficiency Red LDH 2310 
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LED Lamps 





SOLDERING CONSIDERATIONS 


Semiconductor components in plastic packages (SOT-23) 
are designated as active components for thin and thick film 
integrated circuits. These soldering directions refer to the 
use of resistors and LED lamps on PCB substrates with 
interconnecting conductors which are tin-lead plated 
through dip soldering. 


To achieve reliable bonding, the following criteria should 
be considered: 


1. The right soldering temperature and appropriate solder- 
ing flux are important. The soldering flux is not to affect or 
attack the plastic package. The solvents should easily 
remove the flux residues and not affect or attack the plastic 
package. 


2. Temperature (240 degree C max for 5 sec max) and 
rapid temperature changes during the soldering apply high 
mechanical stress to the substrate and should be avoided 
to prevent breaking or cracking of the substrate. 


3. Placement of the semiconductor components onto 
the substrate is to be done with the highest precision. The 
soldering pads must be placed exactly on the conductor 
traces because there is a high risk of cracking if the hot 
soldering pads touch the package.: 


SOLDERING METHODS 


The soldering method selection should be made according 
to production volume, amount of semiconductor compon- 
ents per circuit board, required precision placement, and 
possibility of exchanging/replacing semiconductor com- 
ponents. Listed below are four mounting methods. 


METHOD 1 Wave or Dip Soldering 

The components in the SOT-23 housing are first glued 
onto the thick film substrate (glass, ceramic) or the etched 
printed circuit board (glass fiber) with silicon glue. The glue 
can be applied by silk screen printing. Care should be 
taken that the glue does not cover the contact surfaces. 
The components are pressed onto the substrate. A film of 
60-80 um glue results in excellent adhesion, and when the 
components are attached, the contact surfaces are not 
contaminated. Soldering can be done through wave or dip 
soldering. A good soldering material is Sn-Pb mixture in 
eutectic proximity with a 3.5-4% Ag additive agent, i.e. 
Solidanol (170 Sn/Pb/Ag:60/35/4). The bath temperature 
is to be 225 +/-10 degrees C and the maximum soldering 
time of 5 seconds. The recommended soldering flux is a 
non-activated colophonium resin 45%, dissolved in the 
ethyl alcohol 55% plus glycerin additive agent. After 
soldering the components, the solder flux residues are to 
be removed; cleaning baths containing isopropyl alcohol 
as a washing agent are suitable. 
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METHOD 2 Reflow Soldering 

Here soldering flux is added to the powdered solder and 
then applied in paste form to the printed circuit board. This 
procedure is most effective using silk screenprinting. The 
thickness should be 80um. The substrate with the com- 
ponents is heated for 5 seconds to 240 degrees C by 
means of a conveyer band or a heating plate. The paste is 
melted and the soldering process takes place. Further 
information can be obtained from the reflow soldering 
paste manufacturer's instructions. 


METHOD 3 Pin Soldering 

The substrate is placed on a heating plate with a 
temperature of 100 degrees C. A magnified view of the 
semiconductor component is used to place it into the right 
position. It is placed on the substrate by means of a 
minimum pressure valve. Simultaneously three (still cold) 
micro soldering pins are placed under pressure on the 
leads of the component to improve thermal resistance. 
The soldering pins have to be structured in a way that the 
thermal conductance takes place only on its peak. The 
soldering pins will be briefly charged (8 seconds) with 2OW 
each. Within this time span the solder becomes liquid for 
about 3 seconds which achieves a complete covering. 
Because of the low thermal capacity the soldering pins 
cool off rapidly after turn-off. The flux can, while soldering 
pins are still attached, cool off below their melting tempera- 
ture, The soldering pins should be made of steel (18% Cr, 
8% N) because this material will not be adhesive to solder 
and has a good resistance against corrosion. Flux colo- 
phonium is suitable, which residues have to be removed 
after soldering with isopropyl alcohol. Using this method, 
the plastic package will not be heated more than the 
preheating plate. Provided the preheating plate tempera- 
ture does not exceed 100 degrees C and the soldering 
time is not longer than 5 seconds, the risk of substrate 
cracking beneath the conductor wiring is lowered. The 
junction temperature will increase to about 250 degrees C 
with this method. 


METHOD 4 Iron Soldering 
Manual soldering using a miniature soldering has the 
following disadvantages. 


The placement of the component cannot be done very 
accurately in places where its leads directly touch the 
substrate as substrate cracks during soldering can occur. 
Because of the sequential soldering of the leads, mechani- 
cal stress can cause substrate damage and consequently 
disrupt interconnections inside a component. Furthermore, 
the plastic package can be damaged by the soldering iron. 
Therefore, this method is only suitable for inserting single 
semiconductor components. 
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SIEMENS 





FEATURES 


Red Clear Lens, Emits Red Light 

¢ Miniature Size 

Selection of 1 thru 4 Diode Arrays 

1H0” Lead Spacing 

e End Stackable to Arrays of Any Length 
e 1/C Compatible 


DESCRIPTION 


The LDR 46X series are red gallium arsenide 
phosphide LED solid state lamps. The single 
lamps or arrays may be used individually or 


stacked together to form arrays of any length. 


Typical applications are position indicators 
such as meters and scales. 


sincLE LDR 461 


2 DIODE ARRAY LDR 462 
3 DIODE ARRAY LDR 463 
4 DIODE ARRAY LDR 464 


RED MINIATURE LED LAMP 


Package Dimension in Inches (mm) 


082 
(2.1) 
034 
(2,4) 


019 (0.5) 
015 (0,4) 


027 (0,7) 
024 (0,6) : . 
{0,25)(0,15) 


Spacing 0.1 (2,54) 





Maximum Ratings (Individual Diode 


Reverse voltage 

Forward current (O.C.) 

Surge current (t< 10 ps) 

Storage temperature 

Junction temperature 

Soldering temperature in a 2 mm distance from 
the case bottom (t<3 s) 

Power dissipation (T,,,., = 25°C) 

Thermal resistance 

Junction to air 

Junction to solder pin 


Characteristics (Tap = 25°C) 


Wavelength at peak emission 
Dominant wavelength 
Viewing angie 
(limits for 50% of luminous intensity |) 
Forward voltage (I, = 20 mA) 
Reverse current (V,. = 5 V) 
Rise time 
Fall time 
Capacitance (V,, = 0 V) 


Luminous Intensity 


Number med 

PIN of LEDs (Min.) 
LOR 461 1 0.6 
LDR 462 2 0.6 
LDR 463 3 0.6 
LDR 464 4 0.6 


378 (9.6) 
hr —~ 330 (8.4) aa 


. 055 (1.4) 
(0.5) 039 (1) 


| B 
027 (0.7) 018 
024 ta be (0.4) 


Vea 5 v 
le 35 mA 
igg 1.0 A 
Tass -—55 to +100 °C 
T 100 °C 
T; 230 °C 
Pix 85 mw 
Pa sambs 750 KIW 
Rast 650 K/W 
Maan 660 +15 nam 
‘dorr 645 nam 
¢ 100 degree 
Vv, 1.6 (<2.0) v 
ln 0.01 (< 10) pA 
t, 5 ns 
i 5 ns 
Cy 40 pF 


Test Condition 
20 mA 
20 mA 
20 mA 
20 mA 


Specifications are subject to change without notice. 
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LED Lamps 


Relative spectral emission [,.: = f(A) 











Luminous intensity 1, = f {/-} 


Max. permissible forward current 
1, = (7) 





| 








2750 K/W 








Capacitance C = f (V,) 






















































































Wavelength at peak emission 








A peak ™ f (Tame) 





Forward voltage 7+ 
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Perm. pulse handling capability 
J, =f (0. ¥ = parameter; Tamp = 26°C 
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SIEMENS RED LDR 1101/1102/1103 
HIGH EFFICIENCY RED LDH 1111/1112/1113 
HIGH EFFICIENCY YELLOW LDY 1131/1132/1133 


HIGH EFFICIENCY GREEN LDG 1151/1152/1153 
T1 LED LAMP 


Package Dimension in Inches (mm) 


19 (4.8) 
Surface not flat 17 (4.4) 
.028 (0.7) .031(0.8) 
40 016 (0.4) 016 (0.4) 7 ba 
t 


. ' 
254) eb J 














“ES 


.07 (1.8) 
05 (1.2) 1.14 (29) ‘- .24 (6.1) 
.22 (5.7) 
1.06 (27) Cathode Se 





mai 
] 








FEATURES Maximum Ratings 
¢ High Light Output LDR110X LDH 111X 
. LDY 113X 
© Diffused Lens LDG 115X 
® Wide Viewing Angle 70° Reverse voltage VR 5 5 Vv 
eT 1 Size Forward current IF 100 60 mA 
i Surge current (<10us) iFS 2 1 A 
e 1" Lead Length Storage temperature range Tstg -55 to +100 °C 
® Front Panel Mounting Junction temperature Ti 100 100 2G 
i . . . Total power dissipation 
Snap in Mounting Clips Available (Tyynp=25°C) a one 566 ei 
Clip/Collar #2004-9016 Clear Thermal resistance junction to air RihJA 375 375 K/W 


#2004-9015 Black 


‘ : 
V/C Compatible Characteristics (T3,,p=25°) 


LDR 110X LDH 111X LDY 113X LDG 115xX 


DESCRIPTION Waveiength at peak emission Xpeak 665+15 645+15 590410 §60+15 nm 
Dominant wavelength Adom 645 638 592 561 nm 
. : ; : Viewing angle e 70 70 70 70 degrees 
The LDR 11 0X Series is a standard red gallium arsenide (Limits for 50% of luminous 
phosphide (GaAsP) LED lamp. The LDH111X high hace ie , . a i 
oat . . orward voltage (/¢ = 20mA) F 1.6(<2.0) .4(S3.0) Vv 
efficiency red and LDY13x yellow are premium high Reverse current (Vg=5V) Ip 0.01 (<10) uA 
efficiency tight emitting diode lamps fabricated with TSN Rise time ty 5 100 200 50 ns 
(transparent substrate nitrogen) technology. The LDG a ae : iy. te ” ns 
115X green Series is a gallium phosphide (GaP) lamp. (VR = 0 V; f= 1 MHz) Co 40 12 10 45 pF 
All have a diffused plastic lens which emits a full flooded 
intense light. 
Luminous Intensity 
P/N med (MIN) Test conditions 

LDR 1101 1.0 20mA 

LDR 1102 2.0 20mA 

LOR 1103 4.0 20mA 

LDH 1111 2.5 10mA 

LDH 1112 4.0 10mA 

LDH 1113 6.0 10mA 

LDY 1131 1.0 10mA 

LDY 1132 2.0 10mA 

LDY 1133 4.0 10mA 

LDG 1151 25 20mA 

LDG 1152 6.0 20mA 

LDG 1153 10 20mA 


Specifications are subject to change without notice. 
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LED Lamps 


Red LDR 1101/1102/1103 


Forward current versus 
mA ambient temperature 
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Luminous intensity versus 
ambient temperature 
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Wavelength at peak emission 
versus ambient temperature 












































High Efficiency Red LDH 1111/1112/1113 


Capacitance versus 
reverse voltage 

pF 

ST TM Thm tm 






















































































Permissible pulse handling capability 
Forward current versus cycle duration 
Tamb = 25°C 


70+ 10? 10? 10" 


—eT 


Radiation characteristic 
Relative spectral emission versus half angle 
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Forward voltage versus 
ambient temperature 
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versus ambient temperature 
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High Efficiency Red & Yellow LDH 1111/1142/1113, LDY 1131/1132/1133 


Forward current versus 
ambient temperature 



























































Radiation characteristic 
Relative spectral emission versus half angle 
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reverse voltage 
























































Permissible pulse handling capability 

Forward current versus cycle duration 
ma Duty cycle D = parameter; Tamp = 25°C 
”? or 











Forward current 
mA versus forward voltage 
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Relative spectral emission 
versus wavelength 
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Luminous intensity versus 
ambient temperature 









































Forward voltage versus 
ambient temperature 
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Wavelength at peak emission 
versus ambient temperature 






































LED Lamps 


Green LDG 1151/1152/1153 


Permissible pulse handling capability 
Forward current versus Forward current versus cycle duration Capacitance versus 
ambient temperature Duty cycle D = parameter; Tamp = 25°C reverse voltage 
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Radiation characteristic 
Luminous intensity versus Relative spectral emission versus half angle Relative spectral emission 
ambient temperature versus wavelength 
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SIEMENS 





FEATURES 


T-134 Flangeless Package 
1-inch Leads 

Diffused Lens 

Wide Viewing Angle, 70° 
tC Compatible 


DESCRIPTION 


The LDR 1201 is a Gallium Arsenide Phosphide 
(GaASP) red light emitting diode. 

The LDY 1231 is a TSN (Transparent Substrate 
Nitrogen) yellow light emitting diode. 

The LDG 1251 is a Gallium Phosphide (GaP) 
green light emitting diode. 

This is a flangeless LED lamp for applications 
where a lower seating (clearance) is desirable. 


red LDR 1201 
ve_tow LDY 1231 
Green LDG 1251 


T1% FLANGELESS 
LED LAMP 


Package Dimensions in Inches (mm) 
445 


i) 
‘= 
Ss 
& 
an 
nm 
8 
oan) 


Surface not Flat 


Maximum Ratings 


LDY1231 

LDRi201 LDG1251 
Reverse voltage Vp 5 5 Vv 
Forward current lp 100 60 mA 
Surge current (7 <10 us) igg 2 1 A 
Storage temperature range Ts —55 to +100 °C 
Junction temperature T 100 100 °C 
Total power dissipation (Tam = 25°C) Pro, 200 200 mW 
Thermal resistance, junction to air RinJa 375 375 KW 


Characteristics (Tamp = 25°C) 


LDR1201 LDY1231 LDG1251 
Wavelength at peak 
emission Apeak 665+15 590410 560415 nm 
Dominant wavelength Xgom 645 592 561 nm 
Viewing angle (Limits for 
50% of !uminous 


intensity ly) e 70 70 70 degrees 
Forward voltage (Ip =20 mA) V- 1.6(<2.0) 2.4(<3.0) 2.4(<3.0) Vv 
Reverse current (Vp, = 5 V) lp 0.01(<10) 0.01(<10) WA 
Rise time t, 5 100 50 ns 
Fall time t; 5 100 50 ns 
Capacitance 

(V,=0 V; f=1 MHz) C, 40 10 45 pF 


Luminous Intensity Grouping 


Min Test 
P/N med Conditions 
LDR 1201 1.0 20 mA 
LDY 1231 1.0 20 mA 
LDG 1251 2.5 20 mA 


Specifications are subject to change without notice. 
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LED Lamps 





Red LDR 1201 


Forward curren Capacitance versus reverse voitege 


1 Fe : 
versus ambient temperature Outy cycle O = parameter: Tympy = 25°C 
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Yellow LDY 1231 


Forward current 
versus ambient temperature 
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Permissible pulse handling capability 
Forward current versus cycle duration 
Duty cycle O = parameter: Tsmp = 25° 


Radiation characteristic 
Relative spectral emission versus halt angte 
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Capacitance versus reverse voltage 
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LED Lamps 


Green LDG 1251 
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Permissible pulse handting capability 
Fe current versus 
Duty cycle D = parameter: Tymp = 25°C 
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Radiation characteristic 
Relative spectral emission versus halt angle 
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SIEMENS reD LDR 3701/3702 
HIGH EFFICIENCY RED LDH 3601/3602/3603 

yveLLow LDY 3801/3802/3803 

GREEN LDG 3901/3902/3903 


RECTANGULAR LED LAMP 








Package Dimensions in Inches (mm) 


1.0 (254) —> 
| Surface not flat 'Y Not sharp-edged 


025 039 
Al), 
(07) 







LED Lamps 





Maximum Ratings 





Reverse voltage Vp 5 V 
FEATURES Forward current Ie 60 mA 
Surge current (t < 10s) igs 1 A 
; - 1 eC 
* Red Diffused Lens, LDR 370X Tecan ce tue Is oe | ae 
Red Diffused Lens, LDH 360X Power dissipation (Tamp = 25°C) Pro aan Aa 
Yellow Diffused Lens, LDY 380X Thermal resistance junction to air Rendamb 375 KIW 
Green Diffused Lens, LDG 390X 
. ee oa ae 
T1% Size Rectangular Shape Characteristics T,,,,, = 25°C) eater iB aea Oy ahae AaeaaeN 
Int n”" 
¢ Minimum Lead Length 1 Wave length of emitted light Apegx 665 + 15 645 + 15 590+ 10 560 + 15 nm 
¢ 1/10” Lead Spacing Dominant wave length Agom 645 638 592 561 nm 
5 Viewing Angle 7) 100 100 100 100 deg. 
e WC Compatible (Limits for 50% of luminous 
intensity ly) shielded against 
lateral emission of light 
Forward voltage (/- = 20 mA) Ve 1.6 ($2.0) 2.4 ($3.0) Vv 
Reverse current (Vp = 5 V) Ip 0.01 (<10) 0.01 (< 10) pA 
DESCRIPTION Rise time t, 5 5 100 50 ns 
’ Fall time t 5 5 100 50 ns 
The LDR 370X is a standard red GaAsP LED Capacitance (Vg = 0 V) Co 40 40 10 45 pF 
lamp. The LDH 360X high efficiency red and 
LDY 380X yellow are light emitting diode Luminous Intensity 
lamps fabricated with TSN (transparent sub- 
strate nitrogen) technology. The LDG 390X P/N Min. Unit Test Condition 
green is a gallium phosphide LED lamp. All LDR 3701 4 med 20 mA 
these lamps have a diffused lens which LDR 3702 63 med 20 mA 
forms an evenly dispersed rectangular LDH 3601 1.6 med 20 mA 
head-on light. They can be used singly as LDH 3602 25 med 20 mA 
A: LOH 3603 40 med 20 mA 
indicators or stacked together to form arrays. 
LDY 3801 1.0 med 20 mA 
LDY 3802 1.6 med 20 mA 
LDY 3803 25 med 20 mA 
LDG 3901 1.0 med 20 mA 
LDG 3902 1.6 med 20 mA 
LDG 3903 25 med 20 mA 


Specifications are subject to change without notice. 
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Red LDR 3701/3702 


Max. permissible forward current Forward voltage /, = f(V,} 


Relative spectral emission |... = f(A} t= 4(T) 
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High Efficiency Red LDH 3601/3602/3603 


Relative spectral emission Le = (i) 
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Radiation characteristic |. = f(g) 
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Forward voltege + = /( Vs) 
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Te = F(t); » = parameter; Tous = 25°C 
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LED Lamps 





Yellow LDY 3801/3802/3803 


Porm. putes handling capebility 
Je = 7 (t); 9 = perameter; Tow = 26°C 
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Yellow & Green LDY 3801/3802/3803, LDG 3901/3902/3903 
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SIEMENS 





FEATURES 


Red Diffused Lens, Emits Red Light 
5 Diode Array 

Miniature Size 

2/10” Lead Spacing 


End Stackable to Arrays of Multiple 
Length 


VC Compatible 


DESCRIPTION 


The LDR 4555 is a red gallium arsenide phos- 
phide LED solid state lamp. It has red plastic 
encapsulation formed as a lens where the light 
is emitted. This array may be used individually 
or stacked together to form lines of multiple 
lengths. Typical applications are position 
indicators such as meters and scales. 


LDR 4555 


RED MINIATURE LED 
5 DIODE ARRAY 


Package Dimensions in Inches (mm) 


10 
(2.54) 


CATHODE 
LEAD WITH 
TAB 





XX + 01 (254) 
XXX & .005 (.127) 





Maximum Ratings (Individual Diode) 


Reverse voltage VR 3 

Forward current/LED Ie 35 

Surge current (t<10 us) igs 250 

Storage temperature Tstor —55 to + 100 
Junction temperature Tj 80 


Soldering temperature in 

a 2mm distance from the 

case bottom (t<5s) Ts 230 
Power dissipation (Tame = 25°C) Prot 85 


Characteristics (Tamp = 25°C) 


Wavelength at peak emission npeak 665415 
Dominant wavelength »dom =: 645 
Viewing angle ¢ 40 
Forward voltage (Ip = 20 mA) Ve 1.6 (=2.0) 
Reverse current (Vp = 3V) IR 0.01 (<10) 
Luminous Intensity (per diode) ly >8 


Specifications are subject to change without notice. 
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LED Lamps 


mA 
mA 


°C 


°C 
mW 


nm 
nm 
degree 
Vv 

pA 

med 
@10mA 


‘ Relative spectral emission |,,, = f(d) Luminous intensity |, = f(I-) 























—— 








i | 





i 
il ; 








He. 








r, 
Hf 





' 

ast 
50 ae 26 HT 
ee, 
COLL 








HAS 
fa 








SS 


Si 





2a 


a 
OO 


























noes 





: i 
dance 





h 


10 
12 13 6 1S 16 17 1B WS 20 


ad 


Luminous intensity it = (Tis) 


For Itage = 
orward voltag iy 25° 


V 
Ve 


ie! 
+++ 

++ 
+ 






















































































im | 


















































0 
30 20 10 0 0 20 30 0 50 60 70 80 100 °C 


Tamb 





Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 
5-36 


SIEMENS RED LDR 5001/5002/5003 
HIGH EFFICIENCY RED LDH 5021/5022/5023 
HIGH EFFICIENCY YELLOW LDY 5061/5062 


HIGH EFFICIENCY GREEN LDG 5071/5072 
T1% LED LAMP 







Package Dimensions in Inches (mm) 


Area ol fia! 














190 
Teh Me spac 7g 











FEATURES Maximum Ratings LDR 500X LDH 502x 
; ; LDY 506X 
¢ High Light Output LDG 507X 
* Diffused Lens Reverse voltage Vp 5 5 V 
e Wide Viewing Angle 70° Forward current Ie 100 60 mA 
Surge current (7 < 10us) igs 2 1 A 
¢ With Standoffs Storage temperature range Tet -55 to +100 °C 
¢ T1% Package Size Junction temperature T, 100 100 &G 
" Total power dissipation 
¢ 1” Lead Length (Tamp = 25°C) Prot 200 200 mw 
¢ Front Panel Mounting Thermal resistance junction to air = Rinya 375 375 K/W 
Snap-in Mounting Clips Available = 
Clip/Collar #2004-9002 Black eee 
avelength at peak emission eak + é 590: nm 
#2004-9003 Clear Dominant wavelength hee 645 638 592 561 am 
¢ 1/C Compatible Half angle C 35 35 35 35 degrees 
(Limits for 50% of luminous 
intensity ly 
Forward voltage (/¢ = 20mA) Ve 1.6 (<2.0) 2.4(- 3.0} Vv 
DESCRIPTION Reverse current (Va = 5 V) Ip 0.01 ¢ 10) HA 
: ; Rise time t, 5 100 200 50 ns 
The LDR 500X is a standard red gallium Fall time ty 5 100 200 50 ns 
arsenide phosphide (GaAsP) LED lamp. The Capacitance 
LDH 502X high efficiency red and LDY 506X (Vp = 0 V: f = 1MHz) Co 40 12 10 45 pF 
yellow are premium high efficiency light ; ; . 
emitting diode lamps fabricated with TSN Luminous Intensity Grouping 
(transparent substrate nitrogen) technology. PIN med(Min) Test conditions 
The LDG 507X green is a gallium phosphide LDR 5001 1.0 20mA 
(GaP) lamp. All have a diffused plastic lens LDR 5002 2.5 20mA 
which emits a full flooded intense light. LDR 5003 40 20mA 
LOH 5021 2.0 10mA 
LDH 5022 4.0 10mA 
LDH 5023 6.0 10mA 
LDY 5061 1.0 10mA 
LDY 5062 25 10mA 
LDG 5071 2.5 20mA 
LDG 5072 6.0 20mA 





Specifications are subject to change without notice. 
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LED Lamps 


Red LDR 5001/5002/5003 
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High Efficiency Red LDH 5021/5022/5023 
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ambient temperature 






































Permissible pulse handling capability 

Forward current versus cycle duration 
A Duty cycle D = parameter; Tamb = 25°C 
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Radiation characteristic 
Relative spectral emission versus half angle 
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Permissible pulse handling capability 
Forward current versus cycle duration 
mA Duty cycle D = parameter; Tamp = 25°C 
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High Efficiency Red LDH 5021/5022/5023 (Continued) 


Luminous intensity versus 
y, ambient temperature 
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Yellow LDY 5061/5062 
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mA ambient temperature 
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Permissible pulse handling capability 
Forward current versus cycle duration 
ma Duty cycle D = parameter; Tamb = 25°C 
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Radiation characteristic 
Relative spectral emission versus half angle 
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Relative spectral emission 
versus wavelength 
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LED Lamps 


Yellow LDY 5061/5062 (Continued) 
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Green LDG 5071/5072 
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Permissible pulse handling capability 
Forward current versus cycle duration 
a_ Duty cycle D = parameter; Tamp = 25°C 
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Radiation characteristic 
Relative spectral emission versus half angle 








Forward current 
mA versus forward voltage 
10° 






























































0 
Ih 1B 22 28 30 346 38 


— Vr 


Forward voltage versus 
», ambient temperature 


120 pope 
Ve 1 Teh 














Vios 


100 


80 














60 















































75 100 °C 
———™ Tam 


Capacitance versus 
pF reverse voltage 
50-TTTI  Tt 






















































































Relative spectral emission 
y, versus wavelength 


100 4 


90 


‘= 


10 





60 





50 


















































0 Li j | 
530 540 550 560 570 580 590 600 610 620 630 nm 


——4 


Forward voltage versus 
y, ambient temperature 


we i ca 


Veos 


_siinoess 


j—+__-4 






























































i 
5 
——*Tamb 








Siemens Components Inc., Optoelectronics Division, 12000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


5-40 


SIEMENS red LDR 5091/5092/5093 
HIGH EFFICIENCY RED LDH 5191/5192/5193 
yveLlow LDY 5391/5392/5393 


GREEN LDG 5591/5592 
T1% LED LAMP 


Package Dimensions in Inches (mm) 


1.00 
py 


Surface not flat 


10 
(2,54) | 
EEA A SE SPENT 


LED Lamps 





FEATURES Maximum Ratings LDH 519X 
: LDY 539X 
¢ High Light Output LDR509X LOG 559X 
¢ Lightly Tinted Clear Lens Hevelse voltage Ve 5 5 Vv 
; orward current Ie 100 60 mA 
¢ Wide Viewing Angle, 24° Surge current (t < 10 ys) ies 2 1 A 
e T13%4 Package Size Storage temperature range Ts1g ~55 to + 100 °C 
Junction temperature 7 100 °C 
¢ 1” Lead Length Total power dissipation (Tamp = 25°C) Pigs 200 mW 
* Front Panel Mounting Thermai resistance, junction to air Ringa 375 K/W 
Snap-in Mounting Clips Available Characteristics (7,,,, = 25°C) 
Clip Colles 72008 9002 Bleek LDR 509X LDH 519X LDY 539X LDG 559X 
°. 
#2004-9003 Clear Wavelength at peak 
e l/c Compatible emmision Aneak 965215 645415 590210 S60+15 nm 
Dominant wavelength Agom 845 638 592 561 nm 
Viewing angle 
(Limits for 50% of 
DESCRIPTION luminous intensity |.) g 24 24 24 24 degrees 
Forward voltage (lp = 20MA) Ve 1.6(<2.0) 2.4(<3.0) V 
The LDR 509X is a standard red GaAsP light co ek ee a 
emitting diode lamp. The LDH 519X high effi- Fall time t 5 100 100 50 ns 
ciency red and LDY 539X yellow lamps are Capacitance 
fabricated with TSN (transparent substrate (V, = OV. f = 1 MHz) Co 40 12 10 45 pF 
nitrogen) technology. The LDG 559X is a gal- Luminous Intensity Grouping 
lium phosphide LED lamp. All four have a Min 
lightly tinted clear lens with a narrow viewing PIN Mcd Test Current 
angle for the concentration of intense bright- LDR 5091 25 20 mA 
ness in a head-on position. This is particularly LDR 5092 4.0 20 mA 
desirable for legend back lighting applications. LDR 5093 10 20 mA 
LDH 5191 10 10 mA 
LDH 5192 20 10 mA 
LDH 5193 30 10 mA 
LDY 5391 10 10 mA 
LDY 5392 20 10 mA 
LDY 5393 30 10 mA 
LDG 5591 40 20 mA 
LDG 5592 80 20 mA 


Specifications are subject to change without notice. 
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Red LDR 5091/5092/5093 
Radiation characteristic 1... = f (p) mex ees forward current 
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Wavelength at peak emission Perm. pulse handling capability 
Kowa = f (Tame) fy = f(t); * = parameter; Temp = 25°C 


























LP 
=atiags, SOU 
TRS 
nga ais" 
HU COs 


















































High Efficiency Red LDH 5191/5192/5193 


Relative spectral emission [,.= f(A) Forward voltage /+ = f( Vs) Capacitance C = /( Va) 
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High Efficiency Red LDH 5191/5192/5193, & Yellow LDY 5391/5392/5393 


Radiation characteristic li. = f(¢) 
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Yellow LDY 5391/5392/5393 
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LED Lamps 





Green LDG 5591/5592 


Relative spectral emission [,. = f(A) 
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Radiation characteristic lea = f(¢) 
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SIEMENS RED LDR 5101/5102/5103 
HIGH EFFICIENCY RED LDH 5121/5122/5123 
HIGH EFFICIENCY YELLOW LDY 5161/5162/5163 


HIGH EFFICIENCY GREEN LDG 5171/5172 
T1% LED LAMP 


Package Dimensions in Inches (mm) 


35 
1.00 3 
(25.4).™" : 


Surface not flat 





& 
e 
3 
a 
Maximum Ratings LDR 510X LDH 512X - 
FEATURES FOV ciex 
¢ High Light Output LDG 517X 
¢ Diffused Lens Reverse voltage Va 5 5 Vv 
s Forward current Ie 100 60 mA 
* Wide Viewing Angle 70° Surge current (7 < 10ys) ies 2 1 A 
e With Standoffs Storage temperature range Tstg -55 to +100 ce 
Junction temperature T 100 100 
3 j 
* Ti % Package Size Total power dissipation 
e 1” Lead Length (Tamb = 25°C) Prot 200 200 mw 
° Front Panel Mounting Thermal resistance junction to air = Rina 375 375 K/W 
Snap-in Mounting Clips Available Sie 
Clip/Collar #2004-9002 Black Characteristics (Tamp = 25°) 
#2004-9003 Clear LDR 510X LDH 512X LDY516X LDG517X 
. Wavelength at peak emission A peak 665415 645+15 §90+10 §60+15 nm 
ee Compatible Dominant wavelength dom 645 638 592 561 nm 
Viewing angle 7) 70 70 70 70 degrees 
(Limits for 50% of luminous 
intensity ly 
Forward voltage (l= 20MA) = Vr 1.6(<2.0) 2.4(<3.0) Vv 
DESCRIPTION Reverse current (Vp = 5 V) Ip 0.01 (<10) pA 
: : Rise time t, 5 100 200 50 ns 
The LDR 510X Series is a standard red Fall time ty 5 100 200 50 ns 
gallium arsenide phosphide (GaAsP) LED Capacitance 
lamp. The LDH 512X high efficiency red and (Vp = 0 V; f= 1MHz) Co 40 12 10 45 pF 


LDY 516X yellow are premium high efficiency 
light emitting diode lamps fabricated with 


TSN (transparent substrate nitrogen) Luminous Intenelty:Grouping 


technology. The LDG 517X green is a gallium P/N med (Min) Test Conditions 
phosphide (GaP) lamp. Ali have a diffused LDR 5101 10 20mA 
plastic lens which emits a full flooded LDR 5102 25 20mA 
intense light. LDR 5103 40 20mA 
LDH 5121 2.0 10mA 
LDH 5122 40 10mA 
LDH 5123 6.0 10mA 
LDY 5161 1.0 10mA 
LDY 5162 25 10mA 
LDY 5163 4.0 10mA 
LDG 5171 25 20mA 
LDG 5172 6.0 20mA 


Specifications are subject to change without notice. 
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Red LOR 5101/5102/5103 


Forward current versus 
ambient temperature 
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Luminous Intensity versus 
. ambient temperature 
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versus ambient temperature 
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High Efficiency Red LDH 5121/5122/5123 


Forward current versus 
mA ambient temperature 












































Permissible pulse 
handling capability 
Forward current 

versus cycle duration 
Duty cycle D = parameter; 
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Radiation characteristic 
Relative spectral emission 
versus half angle 
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Permissible pulse 
handling capability 
Forward current 

versus cycle duration 
Duty cycle D = parameter; 


. 
Sea co 
‘hull BT ii 


ms | 


0 L 1 
30 26 10 0 10 20 30 40 50 60 70 80 


Capacitance versus 
reverse voltage 






















































































Relative spectral emission 
y, Versus wavelength 
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Capacitance versus 
reverse voltage 





























High Efficiency Red LDH 5121/5122/5123 
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Luminous intensity versus 
ambient temperature 
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Wavelength at peak emission 
versus ambient temperature 
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Yellow LDY 5161/5162/5163 
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Forward current versus 
ambient temperature 
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Luminous intensity versus 
ambient temperature 
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Radiation characteristic 
Relative spectral emission 
versus half angle 
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Permissible pulse 
handling capability 
Forward current 

versus cycle duration 
Duty cycle D = parameter; 
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Radiation characteristic 
Relative spectral emission 
versus half angle 
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Relative spectral emission 
versus wavelength 
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Forward voltage versus 
» ambient temperature 
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Capacitance versus 
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Relative spectral emission 
», Versus wavelength 
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LED Lamps 


Yellow LDY 5161/5162/5163 


Wavelength at peak emission 
nm Versus ambient temperature 
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Green LDG 5171/5172 


Forward current versus 
r ambient temperature 
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Luminous intensity versus 
y, ambient temperature 
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Forward current 
versus forward voltage 
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Permissible pulse 
handling capability 
Forward current 

versus cycle duration 
Duty cycle D = parameter; 




















Radiation characteristic 
Relative spectral emission 
versus half angle 
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Capacitance versus 
reverse voltage 
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FE AQ 


SIEMENS 


RED LDR 5701/5702 
HIGH EFFICIENCY RED LDH 5601/5602 
yveLLow LDY 5801/5802/5803 


GREEN LDG 5901/5902/5903 
CYLINDRICAL LED LAMP 


Package Dimensions in Inches (mm) 


SURFACE 
1.0 (25.4 
039 


FRAME DIMENSION ey 
0.1 (2.54) (0.7) 
































CATHODE 





FEATURES Maximum 
- Reverse voltage V 5 V 
° Red Diffused Lens, LDR 570X Rovward GUuRreAL ie - a 
Red Diffused Lens, LDH 560X Surge current (t<10 ys) is 1 . : an 
; Storage temperature —55 to +100 ° 
Yellow Diffused Lens, LDY 580X are ortisimarctie is 7 “6 
Green Diffused Lens, LDG 590X Power dissipation (Tamp = 25° C) Pres 200 mw 
Thermal resistance junction to air RthJamb 375 K/W 


e Cylindrical Shape 

e Minimum Lead Length 1” 
e 1/10 Lead Spacing 

e WC Compatible 


Characteristics (Tayg = 25°C) 


LDH 570X LDH 560X LDY 580X LDG 590X 


Wave length of emitted light pea, 665415 645415 590+10 560415 nm 





Dominant wave length dom 645 638 592 561 nm 

Viewing Angle 100 100 100 100 deg. 
DESCRIPTION (Limits for 50% of luminous 

intensity |,) shielded against 
: lateral emission of light 
The LDR 570X is a standard red GaAsP LED laMP. Forward voltage (lp =20 MA) Ve _—‘1.6 2.0) 2.4 (<3.0) Vv 
The LDH 560X & LDY 580X are light emitting Reverse current (Vg=5V) ig 0.01 (<10) 0.01 (<10) pA 
diode lamps fabricated with TSN (transparent Rise time ty 2 tee ea = bs 
substrate nitrogen) technology. The LDG 590X isa ‘Fall time th : 
: . Capacitance (Vp =0 V) Co 40 12 10 45 pF 
gallium phosphate LED lamp. All the series have a 
diffused lens which forms an evenly dispersed cir- Luminous Intensity 
lar ight. 

cular head on light PIN Min. Unit Test Condition 

LDR 5701 04 mcd 20 mA 

LDR 5702 63 mcd 20 mA 

LDH 5601 1.6 med 20 mA 

LDH 5602 2.5 med 20 mA 

LDY 5801 1.0 med 20 mA 

LDY 5802 1.6 med 20 mA 

LDY 5803 25 med 20 mA 

LDG 5901 1.0 med 20 mA 

LDG 5902 1.6 med 20 mA 

LDG 5903 2.5 med 20 mA 


Specifications are subject to change without notice. 
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LED Lamps 


Red LDR 5701/5702 


Relative spectral emission |,,, = (A) Max. permissible forward current Forward voltage /, = f(V,) 





































































































ze les ke 0 : 
640 660 680700 720-nm ow 3 6 6 wg wy 


al] 


Capscitance C =f (v,) Forward voltage we =F (Tymp) Luminous intensity = (Tymp) 
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Wavelength st peak emission Perm, pulse handling capability 
Aowan= f(Tamo) a fe EO: = parameter: Teme = 25 “C 
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High Efficiency Red LDH 5601/5602 


Relative spectral emission I, = f(A) Forward voltage r = #( Vr) 
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High Efficiency Red LDH 5601/5602 
Yellow LDY 5801/5802/5803 


Max. permissible forward current 
mA /t=f(1) 
80 
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Capacitance C = f (Va) 
pF 
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Wavelength at peak emission 


Apeak = £{ Tamo) 
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Perm. pulse handling capability 


mA Je = f(t); » = parameter; Tcose = 25°C 
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LED Lamps 





Yellow LDY 5801/5802/5803 


Relative spectral emission I... = f(A) Forward voltage /- = (Vs) Capacitance C = f (Va) Wevelenath at peak emission 
peck = F( Tomo) 
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Green LDG 5901/5902/5903 


Relative spectral emission |, = f(A) Max. permissible forward current Forward voltage /¢ = f(Vs) Capacitance C = f(Va) 
=f) 
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SIEMENS LDY481 


YELLOW LED SINGLE LAMP 


Package Dimensions in Inches (mm) 


082 i 


(21) 
094 _,, 284) 086 126 


; 088 (2.2) (3.2) 
— 24 078 (2.24) 078 ‘110 
2) (2) (2.8) 

070 

(1.8) 


= 


LED Lamps 





055 (1.4) = 
039 (1) 7! || J f a 
01905) || 
012 03) | _ 


027 (0.7) i: 
‘019 (0.5) (02) eff. (1.5) 
Max. 


Spacing 0.1 (2: 
FEATURES iO} pacing 0.1 (2.54) 


——3 





Yellow Clear Lens 
Miniature Size 
0.1” (2.54) Lead Spacing 





¢ End Stackable to Arrays of Any Length Maximum Ratings 
e 1/C Compatible Reverse voltage Ve 5 V 
Forward current Ip 40 mA 
Surge Current (t<10 us) igs 0.5 A 
Storage temperature Testor -—55to +100 °C 
DESCRIPTION Junction temperature T, 100 °c 
Soldering temperature in a 2 mm distance 
. : ’ from the case bottom (t=3 s) ls 230 °C 
The LDY481 is a yellow gallium phosphide LED Power dissipation (T, = 25°C) Pi «125 mw 
solid state lamp. It has a yellow plastic encapsulation Thermal resistance 
formed to a lens where the light is emitted. Junction to air RinJam 500 KW 
Junction to solder pin Rina 400 KW 


Characteristics (Tap = 25°C) 


Wavelength at peak emission Apeak 590 +10 nm 
Dominant wavelength Ndom «992 nm 
Viewing angle 

(limits for 50% of luminous intensity (l,)  ¢ 100 degree 
Forward voltage (I; = 10 mA) Ve 2.0 ($2.8) Vv 
Reverse current (V,=5 V) lp 0.1 (10) pA 
Capacitance (Vp, =0 V) Co 10 pF 
Rise time t, 50 ns 
Fall time ty 50 ns 
Luminous intensity \ 2.25 med 

@ 10 mA 


Specifications are subject to change without notice. 
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Relative spectral emission |,,, = f(A) 
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Perm. pulse handling capability 


Bn 1, =f (t); »= parameter, T, = 25°C 
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SIEMENS 





FEATURES 


¢ Low Power Requirement 
* 60° Viewing Angle 

¢ Diffused Lens 

e 1” Lead Length 

¢ I/C Compatible 


DESCRIPTION 


The 3369 series are low current LED lamps 
that have been designed to optimize light 
output at very low currents. These parts are 
ideally sutted for applications where power is 
at a premium, such as portable equipment. 


HIGH EFFICIENCY RED LS3369-EO/-FO 
veLtow LY3369-EO/-FO 
Green LG3369-EO/-FO 


LOW CURRENT T1 LED LAMP 


Package Dimensions in Inches (mm) 


19 (4.8) 

Surface not flat 17 (4.4) 
.028 (0.7) 031 (0.8) 37 
.016 (0.4) .016 (0.4) aes 


—,¢ 
t t ma eee 
== 
.07 (1.8) Es 
05 (1.2) 1.14 (29) i 24 (6.1) 
1.06 (27) 22(5.7) 


Cathode 























Maximum Ratings 


Reverse Voltage (Vp). aici siease pba tee bah sada eed mana REE ase S 5V 
Forward: Current (layer «tac ci econsisle sheik steatv nga « wage abduct HOA wae Ma eel ah 7.5 mA 
Surge Current (7<10 ps/D< .005) (lpg) eee 100 mA 
Storage Temperature Range (Tyg) cee ees -55 to + 100°C 
Junction Temperature (T) 0... teen e eee 100°C 
Total Power Dissipation (Tam = 25°C) (Pig) 2. eee ee 20 mW 
Thermal Resistance Junction-air (Rinja)..- 6  ee 500 K/W 


Electrical/Optical Characteristics (Tamp = 25°C) 


Min Typ Max Unit Test Condition 
Luminous Intensity 
HER, Yellow, Grn (-EO) 0.63 2 med Ip =2mA 
HER, Yellow, Grn (-FO) 1 2 med lp = 2mA 
Peak Wavelength 
HER 635 nm I; =2mA 
Yellow 590 nm lp =2mA 
Green 565 nm lp = 2mA 
Dominant Wavelength 
HER 625 nm lp =2mA 
Yellow 592 nm lp =2mA 
Green 564 nm lp = 2mA 
Half Angle 60 Deg. 
Forward Voltage V- 
HER 1.8 2.5 Vv lp = 2mA 
Yellow, Green 1.9 2.7 V lp =2mA 
Reverse Current I, .010 10 pA Va =5V 
Response Time 
(Rise Time) t, 
ly from 10% to 90% 
HER, Yellow 200 ns p= 25 mA 
T = 1 psec 
Green 450 ns Ip = 25 mA 
T = 1 usec 
Response Time 
(Falt Time) t, 
ly from 90% to 10% 
HER, Yellow 150 ns Ip= 25mA 
T = 1 psec 
Green 200 ns Ip = 25 mA 
T = 1 psec 
Capacitance C, 
HER, Yellow 3 pF Vp = OV 
f = 1 MHz 
Green 12 pF Va =O0V 
f = 1 MHz 
Spectral Line Halfwidth 
HER 45 nm Ip =2mA 
Yellow 50 nm Ip = 2mA 
Green 25 nm Ip = 2mA 


Specifications are subject to change without notice. 
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LED Lamps 


Relative luminous intensity 
vs. angular displacement 
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Forward current versus forward voltage 
Ip =f (Ve) 
HER 


Forward current versus forward voltage 
Ip = f(Vp) 
Yellow 



























































Forward current versus forward voltage 
Ip = f(V_) 
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108! 
























































Maximum permissible forward current 


‘ Ip = f(Tamp) 


oe =: 10° 20° «30° = 402s 50s BOS 70° 80° 
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Relative luminous intensity versus forward current 


Veet = f(IF) 
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Relative luminous intensity versus forward current 
Wret = f (lr) 
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Relative luminous intensity versus forward current 
Wret = (lp) 
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SIEMENS 


HIGH EFFICIENCY RED LS 5421-MO/-PO/-QO 





FEATURES 


¢ High Light Output 
¢ New Lens to Optimize Output 
¢ 20° Viewing Angle 


¢ HER Lamp, Orange Tinted Lens 
Yellow Lamp, Yellow Tinted Lens 
Green Lamp, Water Clear Lens 


¢ 1” Lead Length 


DESCRIPTION 


The 5421/5411 series are superbright 71% 
LED lamps. Improvements in materials and 
optimization of lens and reflectors have 
resulted in a dramatic increase in luminous 
intensity. 


veLLtow LY5421-MO/-PO/-QO 
GREEN LG5411-LO/-NO/-PO 


SUPERBRIGHT T13%4, LED LAMPS 
Advance Data Sheet 


Package Dimensions in Inches (mm) 











23 
(5.84) 


.094 R 
(26.67) (2.39 R) Surface 
Flat 


(Cathode) 


TOLERANCE: .XXX = .010 





Maximum Ratings 


Power Dissipation (Tamp = 25°C) 2.0.0... e cece eee een eet ees 150 mW 
Storage and Operating Temperature... 0... ee eee ~-55 to + 100°C 
Continuous Forward Current... 000.0000 0c ee cee nee rete n nes 45 mA 
Reverse Voltage: nes cats wee de OS phe Ms decne eee ead dant eere: fas Be tele eee ans 5V 
Surge Cuirrent:(7S 10S) nce idee ba Sac ah dase Teale te acapude aa eatan sles 1A 


Electrical /Optical Characteristics (Tap = 25°C) 
Min Typ Max Unit Test Condition 


Luminous Intensity 


HER, Yellow (-MO) 16 40 med le = 10 mA 
HER, Yellow, Green (-PO) 40 60 mcd p= 10mA 
HER, Yellow (-QO) 63 100 med p= 10mA 
Green (-LO) 10 40 med p= 10mA 
Green (-NO) 25 40 mcd fp = 10 mA 
Peak Wavelength 
HER 635 nm p= 10mA 
Yellow 590 nm = 10mA 
Green 560 nm lp = 10 mA 
Half Angle 20 Deg. 
Forward Voltage 2.2 3.0 Vv lp = 10 mA 
Reverse Current I, 0.1 100 pA R=S5V 





Specifications are subject to change without notice. 
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LED Lamps 


SIEMENS 





FEATURES 


¢ Low Power Requirement 
¢ 50° Viewing Angle 

¢ Diffused Lens 

¢ 1” Lead Length 

¢ 1/C Compatible 


DESCRIPTION 


The 5469 series are low current LED lamps 
that have been designed to optimize light 
output at very low currents. These parts are 
ideally suited for applications where power is 
at a premium, such as portable equipment. 


Both the HER and yellow lamps utilize 
GaAsP on GaP semiconductor materials 
while the green lamps utilize GaP on GaP. 





HIGH EFFICIENCY RED LS 5469-EO/-FO 


veELLow LY5469-EO/-FO 
GREEN LG5469-EO/-FO 


LOW CURRENT T1% LED LAMP 


Package Dimensions in Inches (mm) 


20 


cll 











1.05 (25.40) nae 
26. . 23 
(26.67) (2.39 8) Surace os 


(Cathode) 


TOLERANCE: .XXX = .010 


Maximum Ratings 


Reverse Voltage (Va) sigs siaiins acti oes aan ed adie Ve es Mee keri 5V 
Forward Current.(_): cee ietiacice hee Bi a A OORT WR EE See eae Es oe 7.5 mA 
Surge Current (7<10 ps/D< .008) (Ips) ote tee 100 mA 
Storage Temperature Range (Tig) Putte ae de, MND CRA RESON IS Laid LOE ute theta -55 to +100°C 
Junction Temperature (T)) 2.6... ec eee e eee es 100°C 
Total Power Dissipation (Tam = 25°C) (Pio). eee eee 20 mw 
Thermal Resistance Junction-air (Riya) o-oo  eetee 500 K/W 


Electrical/Optical Characteristics (Tap = 25°C) 


Min Typ Max Unit Test Condition 


Luminous Intensity 


HER, Yellow, Grn (-EO) 0.63 2 med lp =2mA 
HER, Yellow, Grn (-FO) 1 2 med lp =2mA 
Peak Wavelength 
HER 635 nm lp =2mA 
Yellow 590 nm lp = 2mA 
Green 565 nm lp =2mA 
Dominant Wavelength 
HER 625 nm Ip =2mA 
Yellow 592 nm lp =2mA 
Green 564 nm lp =2mA 
Half Angle 50 Deg. 
Forward Voltage V- 
HER 1.8 2.5 V lp =2mA 
Yellow, Green 1.9 2.7 V Ip =2mA 
Reverse Current lp .010 10 uA Va = 5V 
Response Time 
(Rise Time) t, 
ly from 10% to 90% 
HER, Yellow 200 ns p= 25 mA 
T = 1 psec 
Green 450 ns lp = 25mA 
T = 1 psec 
Response Time 
(Fall Time) t, 
ly from 90% to 10% 
HER, Yellow 150 ns Ip= 25 mA 
T = 1 psec 
Green 200 ns lp = 25mA 
T = 1 psec 
Capacitance Cy 
HER, Yellow 3 pF Vp = OV 
f = 1 MHz 
Green 12 pF Va = OV 
f = 1 MHz 
Spectral Line Halfwidth 
HER 45 nm lp =2mA 
Yellow 50 nm lp =2mA 
Green 25 nm lp =2mA 


Specifications are subject to change without notice. 
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Relative luminous intensity ence epee forward current 
FO 1M amb 


vs. angular displacement 
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Forward current versus forward voltage Relative luminous intensity versus forward current 
Ip = 1(Vp) \rei = (le) 
mA HER 
106° —— 
-—-—+ J 
a SEs 5a er | 
ass as ee ee 
ee ee a ee 
f ae eas 
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Eee ee We = ASS Me ae 
| NWrel = —as ae ee >_< Pee 
106° eee eal ee ae 
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a SS Sy a ae 
ae es a 
eS a ee 
ree Ee a a 
vie ee ae a 
Forward current versus forward voltage Relative luminous intensity versus forward current 
lp =f (Vp) Wret = f (lp) 
mA Yellow Yellow 
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Forward current versus forward voltage Relative luminous intensity versus forward current 
I = f(Ve) Wrei = F(lr) 
Green 
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LED Lamps 


SIEMENS 


FEATURES 


¢ High Luminance—typically 1.0 mcd 
@ 10 mA 

¢ Optimum Packaging Design for 
Maximum Strength at Minimum 
Linear Spacing 

¢ Operates from 5 V IC Logic Supply 

¢ Small Size 

¢ High Reliability 

¢ Lens 


RL-50: Water Clear 
RL-54: Red Diffused 


DESCRIPTION 


The RL-50 and RL-54 are intended for high 
volume usage in array and indicator light 
applications. Major advantages of these 
devices are high luminance at low currents, 
long life and low cost. 





WATER CLEAR LENS RL-50 
RED DIFFUSED LENS RL-54 
RED MINIATURE AXIAL LED LAMP 


Package Dimensions in Inches (mm) 


CATHODE 
MARK 














Maximum Ratings 


Power Dissipation @25° Ambient 
Derate Linearly from 25°C 
Storage and Operating Temp. Range 
Continuous Forward Current 
Lead Solder Time@260°C (1/16” from lens) 
Peak Inverse Voltage 


Electrical/Optical Characteristics (T,,p) = 25°C) 


Parameter Min 
Luminous Intensity 
RL-50 0.5 
RL-54 0.4 
Forward Voltage 
Viewing Angle 


Reverse Current 
Peak Emission Wavelength 


Specifications are subject to change without notice. 
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Typ 


660 


Max 


2.0 


100 


080 
(2.03) 


Unit 


med 

mcd 
Vv 

Deg. 
pA 


nm 





Test 
Condition 


lp = 20mA 
lp = 20 mA 
lp = 20 mA 


3.0 V 


peeumoue Intensity vs. Forward Current Forward Current vs. Forward Voltage 
-50 























Luminous Intensity vs. Forward Current 





LED Lamps 














16 Ve Volts 











Relative Spectral Emission 


Radiation Characteristics 



























































Relative tntensity 













































































































































































600.0 615.0 630.0 645.0 660.0 675.0 690.0 


Wavelength (NM) 
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SIEMENS RED RL-55 
YELLow YL-56 


GREEN GL-56 


MINIATURE AXIAL LEAD LED LAMP 


Package Dimensions in Inches (mm) 


CATHODE 
MARK 


K q 


020 
(508) 


100 
(2.54) 


120 
¥_ (3.05) 
pitas 


850 tM 
254 
Bray? (.254) 





FEATURES Maximum Ratings 
¢ 2 Gate Load Bright Light: 0.4 mcd at 3 mA Power Dissipation @25°C Ambient .... 0.66. 80 mW 
Derate Linearly From 25°C 01... eee -1.1 mW/°C 
= High on Axis Intensity Storage and Operating Temperature ................ 0.00200 -55°C to +100°C 
¢ Optimum Packaging Design for Maximum ee Forward Current haem 

. . £06. i eecied knee Maan ays eee tue th es tee Hates m 
Strength at Minimum Linear Spacing eae ee ec ee ee 25 mA 
© Operates from 5 V IC Logic Supply Lead Solder Time@260°C (1/16” from Case) 0.6... ee eee 5 sec. 
wong Peak Inverse Voltage... 6. ence teens 3V 
¢ Miniature Axial Lead Peak Forward Current 

e High Reliability (1 ps pulse, 0.1% duty cycle) 0... eee 250 mA 


¢ Low Cost Version (Red): RL-55-5 
Electrical/Optical Characteristics (Tamp = 25°C) 


Test 
Parameter Min Typ Max Unit Conditions 
DESCRIPTION Luminous Intensity 
RL-55 2.0 2.2 med = |p = 10 mA 
The RL-55 is a Gallium Arsenide Phosphide and YL-56 2.0 20 mcd = |p =10 mA 
GL56/YL-56 are Gallium Phosphide LED lamps that GL-56 1.0 13 med = Ip = 10 mA 
have high on-axis intensity, long life and low cost. oe Voltage 
; $s -55 16 2.0 Vv le = 20 mA 
They are diffused lenses and provide a full 0.080 YL-56 24 35 Vv I; = 20 mA 
flooded light with good contrast. Applications include GL-56 2.2 35 V lp = 20 mA 
mounting on PC boards at iow current as diagnostic ee Angle fy . 
‘ : Adi - eg. 
and circuit status indicators. YL.56, GL-56 40 Deg. 
Reverse Current 0.15 10 pA Vae=3V 
Peak Emission Wavelength 
RL-55 660 nm 
YL-56 585 nm 
GL-56 565 nm 
Spectral Line Half Width 40 nm 


Specifications are subject to change without notice. 
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Red RL-55 


Luminuous Intensity vs. Forward Current Forward Current vs. Forward Voltage 


ts 
MCD 
































Radiation Characteristics 
























































RELATIVE INTENSITY 
































































































































1.7. Vp Volts 


Relative Spectral Emission 












































615.0 630.0 645.0 660.0 675.0 690.0 
Wavelength (NM) 
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LED Lamps 





Yellow YL-56 





Luminous Intensity vs. Forward Current Relative Spectral Emission (255 Forward Current vs. Forward Voltage 
F 
















































































550 $70 $90 610 630 
Wavelength (NM) 














26 Vp Voltage 


Green GL-56 


ILmCD Luminous Intensity vs. Forward Current ‘ Relative Spectral Emission Forward Current - Forward Voltage 


102 [Tee rr ae 
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21 2.2 23 2.4 Ve Volts 


Yellow & Green YL-56 & GL-56 


Radiation Characteristics 


TT mm 
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RELATIVE INTENSITY 
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SIEMENS RRL-1100 


RED T1 LED RESISTOR LAMP 


Package Dimensions in Inches (mm) 


.189 (4.8) 
024 0.6) 035 (0.8) Surface 173 (4.4) 
020 (0.5) not 146 (3.7) 


138 (3.5) 





0.1 (2.54) 





ss 
059 (1.5) 
1.18 (30) 
207 (5.3) 
1.10 (28) \/ i309 
Cathode 





LED Lamps 





Maximum Ratings 





Power Dissipation ....... 20.0.0... cc cece eee 100 mW 

DC Forward Voltage... 6... eens 15 Volts 

Reverse Voltage ... 0.0... ccc eee eens 9.0 Volts 

FEATURES Storage Temperature... 2... eee — §5°C to 100°C 

er ; Operating Temperature ................ 0.00000. — 40°C to 85°C 

¢ Integral Current Limiting Resistor Lead Soldering Temperature... 2... eee 260°C 
¢ No External Resistor Required with (ihe® from lens for 5 seconds) 

5 Volt Supply 


e Red Diffused Lens 
¢ High Reliability 


© T-1 Package Style Electrical/Optical Characteristics (Tamp = 25°C) 


e 1-inch Leads Test 

© Wide Viewing Angle, 70° Parameter Min. Typ. Max. Units Conditions 
Luminous Intensity 1.0 2.0 — mcd V;=5.0V 
Forward Current 10 15 mA V;=5.0 V 
Reverse Current 7.0 mA VRa=5V 
Viewing Angle 70 degrees 
Peak Wavelength 650 nm 

DESCRIPTION Sree ese 


The RRL-1100 is a gallium arsenide phosphide 
LED red lamp containing an integral resistor 
chip in series with the LED. This allows opera- 
tion from a 5 volt source without an external 
current limiting resistor. Applications include 
mounting on PC boards as diagnostic and 
circuit status indicators. 


Specifications are subject to change without notice. 
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RELATIVE LUMINOUS INTENSITY VS FORWARD CURRENT 
FORWARD VOLTAGE VS. FORWARD VOLTAGE 





















































RELATIVE LUMINOUS INTENSITY 


(NORMALIZED @ 5V) 
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SPECTRAL DISTRIBUTION 
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SIEMENS 





FEATURES 


¢ Integral Current Limiting Resistor 

¢ No External Resistor Required with 
5 Volt (RRL-3105) or 12 Volt Supply 
(RRL-3112) 

¢ T1 % Package 

¢ Red Diffused Lens 

© High Reliability 


DESCRIPTION 


The RRL31XX is a Gallium Arsenide Phosphide 
LED red lamp containing an integral resistor 
chip in series with the LED. This allows opera- 
tion from a5 volt RRL-3105 or 12 volt RRL-3112 
source without an external current limiting 
resistor Applications include mounting on 

PC boards as diagnostic and circuit status 
indicators. 








RRL-3105 
RRL-3112 


RED T1 *%4 RESISTOR LAMP 


Package Dimensions in Inches (mm) 


Maximum Ratings 





Power Dissipation @ 25° C Ambient................000. 100 mW 
DC Forward Voltage... 6... cee 15 Volts 
Reverse Voltage .. 0.6... eee eee 9.0 Volts 
Storage Temperature .. 0.2... eee ee — 55°C to + 100°C 
Operating Temperature ... 60... 00... 00.0. — 40°C to +85°C 
Lead Solder Temperature ... 2.0.0.0... 0. cece eee Soest 260° 
(‘he” from tens for 5 seconds) 
Characteristics (Tapp = 25°C) 
Test 
Parameters Min. Typ. Max. Units Conditions 
Dominant Wavelength peak 655 ; nm 
Viewing Angle 70 degrees 
Forward Current 
RRL-3105 10 15 mA Ve=5V 
RRL-3112 10 15 mA Ve=12V 
Reverse Current 0.4 10 HA 6 Volts 
Luminous Intensity 
RRL-3105 1.0 20 mcd Ve=5V 
RRL-3112 1.0 2.0 med Ve=12V 


Specifications are subject to change without notice. 
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LED Lamps 





FORWARD CURRENT FORWARD CURRENT 
VS. FORWARD VOLTAGE VS. FORWARD VOLTAGE 
RRL-3105 RRL-3112 




















































































































RELATIVE LUMINOUS INTENSITY VS. RELATIVE LUMINOUS INTENSITY VS. 
FORWARD VOLTAGE (DC) FORWARD VOLTAGE (DC) 
RRL-3105 RRL-3112 






















































































RRL-3105 & RRL-3112 
SPECTRAL DISTRIBUTION 
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WAVELENGTH A (nm) 
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SIEMENS 





FEATURES 


¢ Integral Current Limiting Resistor Lamp 
(No Exterior Resistor Required) 


¢ Miniature Axial Lead Package Ideal for 
Diagnostic Indicator 


¢ Operates from 5 V IC Logic Supply 


 RRL-5601, 5621, 5641 Red Diffused Lens 
RYL-5621 Yellow Diffused Lens 
RGL-5621 Green Diffused Lens 


© High Reliability 


DESCRIPTION 


The RRL-56X1 (red GaAsP), RYL-5621 (yellow GaP) 
and RGL-5621 (green GaP) are LED lamps that con- 
tain integral resistor chips in series with the LED. The 
built-in resistor allows operation from a 5 V source 
without an external resistor. An application is 


diagnostic and circuit status indicators on PC boards. 


rED RRL-5601/5621/5641 


vELLow RYL-5621 
GREEN RGL-5621 


MINIATURE AXIAL LEAD 
LED RESISTOR LAMP 


Package Dimensions in Inches (mm) 


CATHODE -. 
MARK \ 





Maximum Ratings 


DCs Forward: Voltage tc ssess3 us Bae dd he eas tent canis ag wana a eats, Oe ete goF 6V 
Reverse Voltage’? si wco2 seals cae bead riety oorhe ils at igwad dle, bball ncaa 6V 
Operating Temperature... 2... cee —55°C to +100°C 
Storage Temperature 2... eee -55°C to +100°C 
Lead Solder Time@260°C (1/16” from case) . 6... eee 3 sec. 


Electrical/Optical Characteristics (Tamp = 25°C) 


Test 

Parameter Min Typ Max Unit Conditions 
Luminous Intensity 

RRL-5601, RYL-5621 0.3 0.6 mcd 5 V 

RRL-5621 0.6 1.2 med 5V 

RRL-5641 1.0 2.0 med 5V 

RGL-5621 03 05 mcd 5V 
Forward Current 

RRL-5601 2.0 3.0 40 mA 5V 

RRL-5621 40 6.0 8.0 mA 5V 

RRL-5641 13.0 16.0 21.0 mA 5V 

RYL-5621, RGL-5621 28 5.0 6.7 mA 5V 
Reverse Current 0.1 10 pA 6V 
Half Angle (Limits for 50% of 

Luminous Intensity 20 Deg. 5V 
Peak Emission Wavelength 

RRL-56X1 650 nm 

RYL-5621 583 nm 

RGL-5621 565 nm 


Specifications are subject to change without notice. 
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LED Lamps 


Red RRL-5601/5621/5641 


22 


20 


18 


16 


4 


12 


FORWARD CURRENT-mA 


RELATIVE LUMINOUS INTENSITY 


(NORMALIZED @ 5V) 


Forward Current vs. Forward Voltage 


















































90 1 
FORWARD VOLTAGE -VOLTS 


Relative Luminous Intensity 
vs. Forward Voltage 





























5 6 7 
~ FORWARD VOLTAGE - VOLTS 


Spectral Distribution 


iL 
620 640 660 680 700 


WAVELENGTH- A (nm) 
























































Green RGL-5621 
Yellow RYL-5621 


LUMINOUS INTENSITY 
(NORMALIZED @ 5v) 


Forward Current vs. Forward Voltage 




















Relative Luminous Intensity 
vs. Forward Voltage 





10 20 3.0 40 5.0 60 
Vs - FORWARD VOLTAGE - VOLTS 


Relative Spectral Emission |,., = f(d) 
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SIEMENS 


Lamp Accessories 


LED Lamps 










[Part Number [Desorption _—_—~—=*d*~Codor_] 
2004-9002 Black 

Mounting Clip & Collar for T1 % LED’s | Black | 

2004-9003 
2004-9015 Clear 

Mounting Clip & Collar for T1 LED’s | Clear_| 

2004-9016 | Black | 


2004-9019 


2004-9020 











Right Angle Mounting Part 
Designed to allow right angle mounting 
of lamps to PC Boards and other surfaces. 


Reflector 

This highly polished reflector greatly 
increases lighted area and enhances overall 
brightness of low profile and T1 % LED's 








Polished 
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2004-9002 


2004-9015 
2004-9003 


2004-9016 


0.025 
(.638) 


. ft 
es 7 
—— 0.165 
Z (4,19) 0.265 
— 1 6.73) 
| : ao 
; OM 


0.280 DIA 
> Nom 


4737) 


PANEL 
THICKNESS 
125 ——> 


—- 
3.81 
0.150 


: 0.285 DIA 
™— NOM" 0.365 DIA 
(7.24) ~ NOM 
(9.27) 


.189 
(04.8) 


PANEL 
HOLE 
165 


MAX 
PANEL 
THICKNESS 


.100 


2004-9019 Right Angle Mounting Part 


2004-9020 Reflector 
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Optocouplers 








6-1 








Optocouplers 


Package 
and 


Type 


Package Outline 


» COLLECTOR 
« EMITTER 


6 PIN 

DIP 

Single 
channel 
Photo- 
transistor 
output ; 


This view 
for SFH601G 
series only. 


This diagram PNG 


for CNY17F 
series only. 


ANODE ' E- 


CATHODE 2 


al » COLLECTOR 
NC 3 


« EMITTER 


High Reliability 


Miniature 
4 Lead 
DIP 
Single 
channel 
Photo- 
transistor 
Output 


ANODE 1¢_] [5 4 EMITTER 


SFK610 


CATHODE 2 113 COLLECTOR 


CATHODE 1¢_4 14 COLLECTOR 


SFK611 


ANODE 2¢_4 } 3 EMITTER 


© BASE 
» COLLECTOR 
« EMITTER 


ANODE ' 
CATHODE 2 


6 PIN Noa 


DIP 
Single 
channel 
Photo- 
transistor 
output 


Single Channel 


(1) 1 sec. unless otherwise specified (2)RMSt=1m. 
All optocouplers are UL approved, #£52744. 


(Vpc) 
Isolation 
Breakdown 
Voltage 


Current 
Transfer Ratio 
(%) 


Number | Features IF =10mA 


CNY17-1 
CNY17-2 
CNY17-3 
CNY17-4 
SFH 
SFH 
SFH600- 
SFH 
SFH601-1 
SFH601-2 
SFH601-3 
SFH601-4 
SFH601G-1 


? 
— 
a 


Current transfer ratio 
groupings. VDE ap- 


4400 
(2) 
2800 
proved #0883. (2) 
100% Burn-in. 
SFH601G-2 


63125 | 
100-200 
160-320 
CTA groupings. 6300 
VDE approved #0883, | 63125 (2) 
SFH601G-3 | 0805, 0806. 400-200 
100-200 


5, 0806. 
SFHeotas | 100% Burn-in. 160-320 
7500 70 
160-320 


| SFH6OS | CTR groupings. 40-80 
160-320 
| 100 Min. __| 


ee 


~ 
o 


a 


: High BVCEO VDE 
SFH609-2 approved #0883 
100% Burn-in 


No base pin connec- 
tion. CTR groupings. 
VDE approved #0883 
100% Burn-in. 


63-125 
100-200 
CNY17F-1 
CNY17F-2 
CNY17F-3 


BS 
| 
3 


Miniature size. 
High Current 
transfer ratios 
VDE #0883 40-80 
applifed for. 
100% Burn-in 


SFK610-3 100-200 


SFK611-1 
SFK611-2 


SFK611-4 


Un 


Low cost 

IL1, IL2 & IL5 only: 
VDE approved 
#0883, #0804 


fb 


& 
@ 


ae 
30 


Low cost 
Industry standard 


aban a Py r 
LS} fo] = o N 
N o oO = NJ 





as 


* Not for new design 
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Optocouplers 


Package 
and 


Type 


8 PIN DIP 
Two 
channel 
Photo- 
transistor 
output 


8 PIN DIP 
Two 
channel 
Photo- 
transistor 
output 


Phototransistor Multi Channel 


16 PIN DIP 
Four 
channel 
Photo- 
transistor 
output 


6 PIN DIP 
Single 
channel 
Photo- 
darlington 
ouptut 


Photodarlington 
Single Channel 


8 PIN DIP 
Two 
channel 
Photo- 
darlington 
output 


Photodarlington 
Multi Channel 


Package Outline 


Anode 1 

g 
Cath. 2 
Cath 3 

8 
Anode 4 


8 Emitter 
7 Collector 
6 Collector 


5 Emuner 


LED CHIPS ON PINS 2 ANO 3 


PY CHIPS ON PINS 6 AND 7 


ANODE 1 1 3 C] 8 EMITTER 1 
iv, 
CATHODE 1 2 7 COLLECTOR 1 


ANODE 2 3 


CATHODE 2 4 E 


CATHODE ? 
CATHODE 3 


L¥ 
E 
L¥ 


CATHODE © 


6 EMITTER 2 


5 COLLECTOR 2 


6 EMITTER 
26 COLLECTOR 
COLLECTOR 
EMITTFP 
EMITTER 
COLLECTOR 
ro COLLECTOR 
9 EMITTER 


LED CHIPS ON PINS 2, 3, 6, 7 
PT CHIPS ON PINS 10, 11, 14, 15 


ANODE + 


CATHODE 2 


NC 3 


ANODE ' 
CATHODE 2 
CATHOOE 3; 





ANODE 4 


8 EMITTER 
7 COLLECTOR 


8 COLLECTOR 


5 EMITTER 


LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 


(1) 1 sec. unless otherwise specified 
All optocouplers are UL approved, #£52744. 


Number 


ILCT6 
ILD1 
ILD74 * 


ILD2 


ILD5 


ILD610-1 
1LD610-2 
1LD610-3 
1LD610-4 


AY 


ILQ1 


R 
» 
* 


ILQ2 
ILQ5 


IL30 


6-3 


IL31 
IL55 High gain 
4N32 


Current 
Transfer Ratio 
(%) 
Features IF =10mA 


Dual coupler 


Dual coupler. 
Pinout of 
emitter and 
detector is 
repetitive. 
100% burn-in. 
CTR groupings. 


Quad coupler 


High gain 
Dual coupler 





100 Min., 





(Vpc) 
Isolation 
Breakdown 
Voltage 


) 


* Not for new design. 


Optocouplers 


Package 
and 


Type 


16 PIN DIP 
Four 
Channel 
Photo- 
darlington 
output 


6 PIN DIP 
Bidirectional! 
{NPUT 


8 PIN DIP 
Single 
channel 


6 PIN DIP 
Single 
channel 


8 PIN DIP 
Single 
channel 


Photodarlington 
Multi Channel 


Bi-Directional 


Low Input Current (C-MOS type) 


Part 
Package Outline: Features 
ILQ30 
ANODE ¢ 
CATHODE 2 
CATHODE 3 
ANODE 4 
I1LQ31 


LED CHIPS ON PINS 2, 9, 6, 7 
PT CHIPS ON PINS 10, 11, 14, 15 


High gain 
Quad coupler 


ANODE CATHODE 1 


AC/bidirectional 
5 COLLECTOR Input 
2:1 CTR matching. 
VDE approved 
#0883, #0804 


CATHODE ANODE 2 
Ne 3 4 EMITTER 


3:1 CTR matching. 
VDE approved 
#0883, #0804 


High speed 
Tri-state output. 
Schmitt trigger. 


ANODE * 5 BASE 
CATHODE 27-—" = COLLECTOR 
NC 3 « EMITTER 





Low input 
forward current 
VDE approved 
#0883, #0804 


High gain. 
Low input 
forward current 


Low saturation 
voltage 


(1) 1 Sec. unless otherwise specified 
All optocouplers are UL approved, #52744. 6-4 


Current 
Transfer Ratio 
(%) 

IF =10mA 


(Vpc) 
Isolation 


100 Min., 
400 Typ. 


100 Min., 
400 Typ. 


Threshold 
current 
Typ. 
Propagation 
Delay Time 
tpd(0) = 70ns 
tpd(1)= 175ns 


current 
(mA) 





Optocouplers 





















Current (Vpc)® 






Package Transfer Ratio} Isolation 
and : Part (%) Breakdown 
Type Package Outline Number Features IF =10mA Voltage 


6 PIN DIP 























P LED trigger Fwd. 
Single i400 | OPtically current blocking 
channel Coupled SCR 10mA voltage 
SCR output (5mA Typ.) VDRM = 

400 V 




























- 
5 
a. 
-= 
5 
ie) 
c 
Oo 
” 6 GATE 
5 ANODE 
4 CATHODE LED trigger 
current 
6 PIN DIP H11C4 11mA Fwd. 
Single Optically blocking 
channel H11C5_| Coupled SCR voltage 


400 V 


Optically 
Coupled Triac Driver 


{L410 Zero crossing 




































detector. 
oa Toate High dvidt. 
6 PIN DIP 4 oe PIN NO Very low input 
; ired. LED trigger 
Single S 1 LED ANODE required pi Fwd. 
channel (eo) ‘ a CATHODE a0 nA blocking 
out | 5 SAAS, fe ite 
PENPUR = NOT GONNECT sme Wye) 600 V 
6 TRIAC ANODE 2 


Optically Coupled 
Triac Driver 

High dv/dt. 

Very low input 
required. 


IL420 


_ 





(1) 1 sec. unless otherwise specified 
All optocouplers are UL approved, #£52744. 


(Optoisolators) 


Optocouplers 


Optocouplers 


Current (Voc) 
Transfer Ratio | Isolation 
(%) Breakdown 
Features IF =10mA Voltage 


Package 
and 


Type Package Outline 


16 Pin : a steer ONLY) 
DIP Package PT COLLECTOR 10 7 PT EMITTER 
Single 

channel 


Very high voltage 

VDE approved 

#0700, #0883, 20 Min. 

#0804, #0860 8 KVRMS 
|EC#601/ (1 Min.) 
VDE#07750, 

IEC#380/VDE#0806, 

1EC#435/VDE#0805 


LED ANODE 16 or 1 LED CATHODE 





(1) 1 sec. unless otherwise specified. 
Ail optocouplers are UL approved, #£52744. 


Surface Mount Optocouplers 
1L205 


1L207 100-200 
{L211 


1L212 Phototransistor | 50Min. | 


1L213 100 Min. 


zs [20min] 
L216 [—somin | 
zr 
za 


(L222 Photo Darlington 
L223 


L258 AG input | 20Min. | 


(9.47) (9.98) (9.53) 
(.013) (.102) (.102) 
Reflective Sensor 


Photo 
Current 
(lp =10mA, 
Package Part Vce=5 V, Power 
Package Outline Number Features d=1 mm) (A) Dissipation 
Miniature Reflective 
side by side SFH900-1 interrupter 0.25-0.5 mA 
emitter High sensitivity 
detector Designed for 
pair short distances 1.5 


dl Lt 
i 


+ Vian 


Lead 
Bend 
Option 

(for all 
standard 
4, 6, 8& 16 
pin DIP) 


Surface Mount 
Option 








plastic up to 5 mm 
package 
SFH900-2 0.4-0.8 mA 


SIEMENS SURFACE MOUNT 
LEAD BEND OPTIONS 

—004 

-—009 


Dimensions in inches (mm) 


Standard Packages (0.1”’ lead spacing) 


4-pin 8-pin 





The entire optocoupler line is available with a 
lead bend for surface mounting. 


FEATURES 

¢ Surface Mountable A 

e Available for all 4, 6, 8 & 16 Pin Plastic 330 REF 
Packages with 0.1’’ Lead Spacing (8:38) 


e All Electrical Parameters Remain 
Unchanged from Standard Packages 


¢ Two Stand-off Heights 012 TYP 
(.004” and .009”) =. + 
040 (1.02) ea MAX. 


ORDERING INFORMATION 


To order any standard optocoupler with a 
surface mount lead bend, add: —004 or 
—009 to the standard part number. 


Example: 
Standard part number: ILD1 
Surface Mount: {LD1-004 or 


ILD1-009 


All other package dimensions remain unchanged. 





Specifications are subject to change without notice. 


Siemens Components, Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 
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Optocouplers 


(Optoisolators) 


SIEMENS 4N25/4N26 
4N27/4N28 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


340 
(8 64) 


(9 14) 
360 | 
4 EF 





onl 
4.309) 

FEATURES “a2 
¢ 7500 Volt Isolation Voltage 
¢ I/O Compatible with Integrated Circuits Electrical Characteristics (Tamp = 25°C) 
¢ 0.5 pF Coupling Capacitance Parameter Min Typ Max Unit Test Condition 
¢ Underwriters Lab Approval #E52744 Gallium Arsenide LED 

“Forward Voltage 1.3 1.5 Vip = 50mA 

“Reverse Current 0.1 100 pA Va =3.0V 

Capacitance 100 pF V,a=0 
DESCRIPTION Phototransistor Detector 

Hee 150 Voe = 5.0V 
The 4N25, 4N26, 4N27, and 4N28 are “BV 30 i det 
optically coupled isolated pairs, each con- BVccw 7 Vo = 100 yA 
sisting of a Gallium Arsenide infrared LED “BV 70 Ge ee 400s 

ope A A CBO GC Bh 

and a silicon NPN phototransistor. Signal *logo (dark) 
information, including a DC level, can be 4N25, 
transmitted by the device while main- 4N26, 4N27 5 50 nA Voge = 10 V 
taining a high degree of electrical isolation 4N28 10 100 nA _ (base open} 
between input and output. They can be logo (dark) 2 200 «NA Ven = 10 ¥ 
used to replace relays and transformers in Pe err araeeh ‘ 3 a 
many digital interface applications. They ee ig eo 


Coupled Characteristics 


have excellent frequency response when *DC Current Transter Ratio 


used in analog applications. 


4N25, 4N26 0.2 0.5 Ip = 10 mA, 
Voge = 10V 
Absolute Maximum Ratings: 4N27, 4N28 0.1 0.3 \ 7 det 
Gallium Arsenide LEO: Capacitance, Input to CE 
*Power Dissipation @ 25°C... ........... 150mWw Output , 05 oF 
*Derate Linearly from QBS CH fn ede ae A 2.0 mw/ Cc Breakdown Voltage 
*Continuous Forward Current. ............ 80mA *AN g 
*Forward Current Peak (1us pulse, 300 pps). ... . 3.0A = 25 2500 v Peak, 60 Hz 
*Peak Reverse Voltage... 2... ee ee 3.0V TeNes, 4N27 1500 V_ ~Peak, 60 Hz 
Detector (Silicon Photo-Transistor) an ae cae fae 60 Hz 
*Power Dissipation @ 25°C hous ae Mh ihye Be eed fe 150mWw Snasctne inBUEIS = ee: 
*Derate Linearly from 25 C........... 2.0mMW/ C e, inp 
*Collector-Emitter Breakdown Voltage (BVcEQ). . . 30V Output 100 Go 
*Emitter-Collector Breakdown Voltage (BVECO). . 7.0 V Rise and Fall Times 2 ps Ip = 10 mA, 
*Collector-Base Breakdown Voltage. . (BVcgo). . . 70V Voce = 10V 
Package *Collector-Emitter 
*Totat Package Dissipation @ 25°C Ambient Saturation Voltage 0.5 Vv I; = 50 mA, 
(equal power in each element) .......... 250mWw lo = 2.0mA 
*Derate Linearly from 25°C .......... 33 3.3mw/°c “Indicates JEDEC registered values 
*Storage Temperature... ........ -55°C to +150°C **Devices are UL approved to 7500 VDC for 1 sec. 
*Operating Temperature ......... -55°C to +100°C 
*Lead Soldering Time @ 260°C ............ 10 sec. 


‘indicates JEDEC registered val rie 
rece Von geees kee Specifications subject to change without notice. 
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Typical switching characteristics 
versus base resistance 
(Saturated operation) 


Collector current versus 
collector voltage 


Typical switching times 
versus load resistance 





1000 
Input: 











Switching time (us) 
Switching time {xs) 























50K 400K 
Base-emitter resistance, Ree (2) 


Typical forward voltage 
versus forward current 














Output current, IcB(,.A) 


Forward voltage, VF(v) 




















Forward current. IF(mA) 


Output current 

versus temperature 

10 
Normalized to: 


IF = 10 mA 
+ Vc = 10 ¥—}—_}_—_} + 


= 9 
Tamb = 25°C 20 mA 
10 mA 


SmA 





ic (Normalized output current) 
Ic {Normalized collector current) 


























0 25 50 
Ambient temperature (°C) 


Switching time test schematic and waveforms 


Vec = 10 V 


43K 
Vout 


Switching tim test schematic 1 


Input: ie 
Ip = 10 mA 500 LIF = 10 mA 


r Pulse width = 100 
Duty cycle = 50% 
(see Switching time 
schematic 1 and 
waveforms) 








Pulse width = 100 
Duty cycle = 50% 


schematic 2 and 
waveforms) 


(see Switching time test 


mS 



































Typical output 


1 5 10 
Load resistance, RL (KQ) 


current (log) 


versus input current 





| 








Vea = 10V 
Tamp = 25°C 











5 10 
Input current, !F(mA) 


Collector current versus 
diode forward current 


Normalized to: 
r IF = 10 mA 
Vee = 10 V 
Tamb = 25°C 





























5 


10 


Forward current. IF (may 


Switching time test schematic 2 





Normalized to 
Fle a0.mA 
Vce = 10 V 
Tamb = 25°C 








Ic (Normalized output current) 











1 





5 
VcE(v) 


Typical leakage current 
versus ambient temperature 





= 

















Leakage current. IcEo (nA) 





























20 


40 60 80 100 


Ambient temperature (°C) 


nour ol ae Sena 


be bot 
> tocar -) 


tothe, 





Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910 /TWX 910-338-0022 
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Optocouplers 


(Optoisolators) 


SIEMENS 4N32, 4N33 


PHOTODARLINGTON 
OPTOCOUPLER 








Package Dimensions in Inches (mm) 


ANODE 1 6 BASE 
CATHODE 2 5 COLLECTOR 


NC 3 4 EMITTER 


Maximum Ratings: (At 25°C) 


Gallium Arsenide LED (Drive Circuit) 


Power Dissipation at 25°C... 0.2... ee 150 mW 
Derate Linearly From 55°C... eee 2mw/°C 
Continuous Forward Current... 0.0.0... 00 0.0... eee eee ee 80 mA 
Péak Reverse Voltages nice acd pace Gate is G9 EL a eee 3V 
Photodarlington Sensor (Load Circuit) 
Power Dissipation at 25°C Ambient.................. os 150 mW 
Derate Linearly From 25°C..... 20.0.0... 00020 eee 2.0 mw/°C 
Collector (load) Current... 0... ee 125 mA 
Collector-Emitter Breakdown 
Voltage:(BV ceo) io s.csci cs eke a LS ee Baek ee 28 30 V 
Collector-Base Breakdown 
Voltage (BVepo). 6.6 eee ee eee “50 V 
Emitter-Base Breakdown 
Moltage (BV ERO), Fi wwack cue okud Oe gb UE ee cabin ee BV 
Emitter-Collector Breakdown 
Voltage (BV.e60) «20 ciiina taal Gs otto kendcaet & Gath. oe dustin b ke. 5V 
Package 
FEATURES Total Dissipation at 25°C 2... ee 250 mW 
Derate Linearly From 25°C"... ee 33 mw/°C 
e 7500 Volt tsolation Voltage Storage Temperature”... ee ~55°C to +150°C 
Operating Temperature .. gett tt eee -55 C to +100 C 
e Very High Current Transfer Ratio Lead Soldering Time at 260 Co... eee 10 sec 


(500% Min.) 
© High Isolation Resistance (101 Q 


Electrical Characteristics (Tamb = 25°C) 


Parameter Min Typ Max Unit Condition 
Typical) GaAs Emitter 
Forward Voltage”... . 1.25 1.5 Vv Ip =50mA 
¢ Low Coupling Capacitance Reverse Current’... .. 0.1 100 wA VR =3.0V 
Capacitance........ 100 pF Vr =0 
e PI ic Dip P. Sensor 
Standard Plastic Dip Package Bot sata Oo ae eer 
j I¢ = 0.5mMA 
@ Underwriters Lab Approval #E52744 Be Medes fink eer 
Ip = 
BV G86 cee cs 50 Vv Io = 100A 
lp =0 
DESCRIETION BVEgO* oo wee eee 8 Vio ig = 10024 
l_ =0 
] BV EGO: islet csr sees 5 Vv Ile = 100KA 
The 4N32 and 4N33 are optically coupled pe eee ii0> ADO “AAS “Mew ay 
isolators employing a gallium arsenide Ip =0 


infrared emitter and a silicon photo 


Coupled Characteristics 


Current Transfer Ratio”... 500 % Ip = 10mMA 
‘ % . Voce = 10V 
darlington sensor. Switching can be Mises crests tees 0 10 VV ige ama 
. ; ae : Soa mh 
accomplished walle maytag . high Isolation Resistance”... . 1911 ohm Vio = 500 V 
degree of isolation between driving and Isolation Capacitance .. . 1.5 pf 
" . Turn-on Time ........ 5 MS Voc = 10V 
load circuits. They can be used to replace Ic = 50 mA 
. Turn-off Time ........ 100 us Ip = 200mA 
reed and mercury relays with advantages R, = 1802 
A . . Ff isolation Voltage Pulse Width = 8ms 
of long life, high speed switching and 4N32*.. 0. ee i500 Vv Peak, 60 Hz 
mi in fi ANS3"* 2 oe ine bas 5 6000 V_ Peak, 60 Hz 
elimination of magnetic fields. aN & ANGe ie Une Seek 


Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


Devices are UL approved to 7500 VDC for 1 sec. 
“Indicates JEDEC Registered Data 


Specifications subject to change without notice. 
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4N35/4N36/4N37 


PHOTOTRANSISTOR 
OPTOCOUPLER 


SIEMENS 








Package Dimensions in Inches (mm) 








Package 
Storage Temiperature® occa ie bho sao hearin eltage ae OA CAS HUB Cece oF —55 to +150°C 
Operating Temperatures 2... cece eee ete ee ee nents —55 to +100°C ee 
Lead Soldering Time @ 260°C* 10 sec a] 2 
Relative Humidity @'8B°C* ois. esciie sce could sae he aaa ateeeed ped aeiad ds anced 85% - 3 
Electrical Characteristics (at 25°C Ambient) : ig 
est 
Parameter Min Typ Max Unit Condition 
Gallium Arsenide LED 
Forward Voltage* ... 1.3 1.5 Vv lp =10mA 
0.9 17 Vv lp = 10 mA 
FEATURES Ta = -85°C 
0.7 1.4 Vv lp = 10mA 
* 7500 Volt Isolation Voltage Ta = 100°C 
Reverse Current® .... J 10 uA VR =6.0V 
¢ High Current-Transfer-Ratio (100% Min) SPACINGS: is 100". PE Mae OSS Mie 
Phototransistor Detector 
¢ Standard Dual-in-Line HBB ibite te enpenn tes 190 190 aaa 
e H H BVCEO” «oe. eens 30 Vv c=1mA 
0.5 pF Coupling Capacitance Beco 7 f Cr 100 A 
e ‘ Iceo (dark) ........ 5 50 nA Vee = 10V, Ip=0 
Underwriters Lab Approval #E52744 teeacidarge cs. 500 iA Vee = 30V. Ie=0 
Ta = 100°C 
BVGBO™ xtc dees. 70 Vv ic = 100 nA 
Collector-Emitter 
Capacitance ........ 2 pF Voce =90 
Coupled Characteristics 
OC Current Transfer 
Ration 2cacchee 100 % F = 10mA 
DESCRIPTION Vee 10" 
Vce =10V 
ES DC Current Transfer 
Ratio® ............ 40 % F = 10mA 
Voce =10V 
. Ta = 55° to 100°C 
4N35, 4N36, 4N37 are optically coupled Capacitance, input A 
pairs employing a Gallium Arsenide infrared bes see 25 pE f= 1.0MHz 
ope « ne iT} 
LED and a silicon NPN phototransistor. to Output® ....... 10 2 Vio = 500 V 
f : A : ‘ Tons Toff* «1-1 --ee 10 us Ic =2mA 
Signal information, including a DC level, fe = 1008, 
: ‘ : ' . cc = 
can be transmitted by the device while Collector-Emitter Saturation 
‘ a : i. Voltage Vce (sat) * 0.3 Vv Ip =10mA 
maintaining a high degree of electrical Ic = 0.5 mA 


isolation between input and output. The 


340 
18 641 
9 tay 


enc a we 
EMI 
COLLECTOR E} A 
BASE 

o g 


12 940 008 
Typ 4 2031 
+ 3051 
or? 


Maximum Ratings: 
Gallium Arsenide LED 


Power Dissipation @ 25°C .. 00... cece eee teens 


Derate Linearly from 25°C........ 
Continuous Forward Current 


Peak Reverse Voltage 10.00... cece eee ee 


Detector (Silicon Phototransistor) 


Power Dissipation @ 25°C 20... eee ccc tee eee e nen e ene 
Derate Linearly from 25°C... cece ccc eee ee ence eee eeeees 


Collector-Emitter Breakdown Voltage (BVcEQ) 
Emitter-Collector Breakdown Voltage (BVEco) 


Collector-Base Breakdown Voltage (BVCBO) ....--- 2. eee e eee eae 


Input to Output Isolation 
Current (Pulse Width = 















4N35, 4N36, 4N37 can be used to replace 100 WA Vio = 2500 VRMS 

- pa: 100 A Vio = 1750 VRMS 

relays and transformers in many digital 100 A ‘Vig. = 1080 VRMS 
Isolation Voltage .... 7500 vpc 


interface applications, as well as analog 
applications such as CRT modulation. 


Devices are UL approved to 7500 VDC for 1 sec. 
*tndicates JEDEC Registered Data 


Specifications subject to change without notice. 
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Typical switching characteristics 
versus base resistance Typical switching times Collector current versus 
(Saturated operation) versus load resistance collector voltage 


1000 -—— 
Input: Input: Normalized to: 
Ip = 10 mA pF = 10 mA tir = 10 mA 


idth = Pulse width = 100 mS VcE = 10 V 
Pulse width = 100 m§ ——{——___-__.___ CE 
Duty cyte = 50% Duty cycle = 50% Tam = 25°C 
{see Switching time test (see Switching time test 
schematic 1 and schematic 2 and 
waveforms) 




















Switching time (5) 
Switching time (xs) 











4g (Normalized output current) 


















































+. : a 
50K 100K 1 5 : 


Base-emitter resistance. Rae (2) VCE) 





Load resistance, RL (kK) 


Typical forward voltage Typical output current (log) Typical leakage current 
versus forward current versus input current versus ambient temperature 











fis a 


























Ves = 10 V 
Tamb = 25°C 


Output current. ICB(,.A) 


Forward voltage, VF(V) 











Leakage current, Iceo (nA) 









































10 5 10 20 40 60 80 = 100 
Forward current, F(a) Input current, |F(mA} Ambient temperature (°C) 


Output current Collector current versus 
versus temperature diode forward current 
Lo Ane ool. le lL eT 10 

Normalized to: Normalized to: 
(fF = 10 mA 5+ IF = 10mA 
ft Vce = 10 V Vee = 10 V 
Tamb = 25°C Tamb = 25°C 


i 


If 








ra 





Ir 





2 
an 





° 





ic (Normalized output current) 
Ic (Normalized collector current) 


Ss 
a 









































0 2% 80 ; 5 10 
Ambient temperature (°C) Forward current, IF mA) 


Switching time test schematic and waveforms 


Vec = 10 V INPUT d ela cael 


43K 
Vout 


Switching time test schematic 1 Switching time test schematic 2 
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SIEMENS 





FEATURES 


¢ 6000 Voit Isolation Voltage 
¢ High Current Transfer Ratio 800% 


e Low Input Current Requirement - 
0.5mA 


¢ TTL Compatible Output - 0.1V Vo. 


¢ High Common Mode Rejection - 
500Viusec. 


¢ High Output Current - 60mA 
e DC to 1 Megabit / Sec. Operation 


e¢ Adjustable Bandwidth - Access to 
Base 


e Standard Molded Dip Plastic Package 
¢ UL Approval # E52744 


DESCRIPTION 


High common mode transient immunity and 
very high current transfer ratio together with 
6000 volts DC insulation are achieved by 
coupling an LED with an integrated high gain 
photon detector in an 8 pin dual inline 
package. Separate pins for the photodiode 
and output stage enable TTL compatible 
saturation voltages with high speed operation. 
Photo Darlington operation is achieved by ty- 
ing the Vcc and Vo terminals together. Access 
to the base terminal allows adjustment to the 
gain bandwidth. 


The 6N138 is ideal for TTL applications since 
the 300% minimum current transfer ratio with 
an LED current of 1.6mA enables operation 
with 1 unit load in and 1 unit load out with a 
2.2K Q pull-up resistor. 


The 6N139 is best suited for low power logic 
applications involving CMOS and low power 
TTL. A 400% current transfer ratio with only 
0.5mA of LED current is guaranteed from 0°C 
to 70°C. 


6N138 
6N139 


LOW INPUT CURRENT, HIGH GAIN 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 





199 908 
12 §4){ 203) 
Typ (305) 
012 





APPLICATIONS 


e Logic ground isolation - TTL/TTL, 
TTLICMOS, CMOS/CMOS, CMOS/TTL 


e EIARS 232C Line Receiver 


e Low Input Current Line Receiver - Long 
Lines, Party Lines 


¢ Telephone Ring Detector 


e 117 VAC Line Voltage Status Indica- 
tion-Low Input Power Dissipation 


e Low Power Systems — Ground Isolation 


Maximum Ratings 


Maximum Temperatures 
Storage Temperatures — 55° to + 125°C 
Operating Temperatures O°C to +70°C 
Lead Temperature (soldering, 10 sec.) 260°C 
Average Input Current (/-) 20mA 
Peak Input Current (/-) 
(50% Duty Cycle — 1ms pulse width) 40mA 
Reverse Input Voltage (Vp) 5v 
Input Power Dissipation 35mW 
(Derate linearly above 50% in free air temperature at 
0.7mMW/°C) 
Output Current — /, (Pin 6) 60mA 
(Derate linearly above 25°C in free air temperature at 
0.7MA/°C) 
Emitter-Base Reverse Voltage (Pin 5-7) 0.5V 
Supply and Outage Voltage — Voc (Pin 8-5), V, (Pin 6-5) 
6N138 —0.5 to 7V 
6N139 —0.5 to 18V 
Output Power Dissipation 100mW 
(Derate Linearly Above 25°C in Free Air Temperature at 2.0mW/°C) 
Caution: 


Due to the small geometries of this device it should be handled with 
Electrostatic Discharge (ESD) precautions. Proper grounding would 
further prevent damage and/or degradation which may be induced 
by ESD. 


Specifications are subject to change without notice. 
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Optocouplers 


(Optoisolators) 


Electro-Optical Characteristics (T, = 0°C to 70°C, Unless Otherwise Specified) 


Parameter Device Typ |Max; Units Test Conditions 
Current Transfer Ratio 6N139 Ip =0.5mA, V, = 0.4V, Vog = 4.5V 
(CTR) "| Ip =1.6mA, V, = 0.4V, Veg = 4.5V 

lp = 1.6mA, V, =0.4V, Voc = 4.5V 


Logic Low : . le = 1.6mA, |, =6.4MA, Veco = 4.5V 
Output Voltage (VOL) F : le = 5MA, ly = 15MA, Vog = 4.5V 
Ie = 12mA, lo =24mA, Voc =45V 


fp =1.6MA, |, = 4.8MA, Voc = 4.5V 
Logic High le =O0mMA, Vo = Veg = 18V 
Output Current (/o4) : le = OMA, Vo = Veco = 7V 


Logic Low Supply . fe = 1.6mA, V, = OPEN, Voc = 5v 
Current (ICCL) 


Logic High Supply 10 mA Ip =OmA, Vo = OPEN, Veg = 5V 
Current (ICCH) 
Input Forward Voltage (VF) lp = 1.6mMA, Ty = 25°C 


Input Reverse Breakdown V Ip = 10UA, Ty = 25°C 
Voltage (BVR) 


Temperature Coefficient of 
Forward Voltage ‘ Ie = 1.6mMA 
































Input Capacitance (Cj) f=1MH,, Ve =0 

Input-Output Insulation : 45% Relative Humidity, T, = 25°C 
Leakage Current (I, .) t=5,, Vio = 3000VDC 
Resistance Input-Output) V1.9 = 500Vp¢ 

(Ri.0) 

Capacitance (Input-Output) ‘ f=1MH, 

(C10) 

















Switching Specifications (TA = 25°C) 


Parameter Device | Min Test Conditions 


Propagation 6N139 — /-=0.5mA, AR, = 4.7k82 
Delay Time . Ir =12mA, RA, = 2702 

To Logic Low 6N138 fe =1.6MA, AR, = 2.2k2 
at Output tPHL 

Propagation 6N139 fe =0.5mMA, A, = 4.7k92 
Delay Time Ip = 12mA, R, = 270MAR 
To Logic High 

at Output tPLH ip = 1.6mA, A, = 2.2k2 
Common Mode Transient 

Immunity at Logic lp =OmA, R, = 2.2k82 
High Level (CM,,) Output Rog =0,!Vem!=10Vp.p 
Common Mode Transient 

Immunity at Logic Ir =1.6MA, Ry = 2.2kQ 
Low Level (CM, ) Output Roc = 0,/ Vow! = 10Vp.5 























Notes 


. Derate linearly above 50°C free-air temperature at a rate of 0.4mA/°C. 

. Derate linearly above 50°C free-air temperature at a rate of 0.7mW/°C. 

. Derate linearly above 25°C free-air temperature at a rate of 0.7mA/°C. 

. Derate linearly above 25°C free-air temperature at a rate of 2.0mW/°C. 

. DC current transfer ratio is defined as the ratio of output collector current, /,, to the forward LED input current, /ptimes 100% 
. Pin 7 open. 

. Device considered a two-terminal device: pins 1,2,3 and 4 shorted together and pins 5,6,7, and 8 shorted together. 

. Use of a resistor between pin 5 and 7 will decrease gain and delay time. 


9. Common mode transient immunity in logic high level is the maximum tolerable (positive) d/Vcm/dt on the leading edge of the com- 
mon mode pulse, Vom, to assure that the output will remain in a logic high state (i.e. Vo > 2.0V) common mode transient immunity in 
logic low level is the maximum tolerable (negative) dVcm/dt on the trailing edge of the common mode pulse signal, Vom» to assure that 
the output will remain in a logic tow state (i.e. Vp < 0.8V). 


10. In applications where dv/dt may exceed 50,000v/us (such as state discharge) a series resistor, Ro, should be included to protect /, 
from destructively high surge currents. The recommended value us Reg * 1V_ kQ. 


0.15 Ip (mA) 


ON OOH WO DM = 





Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 
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SIEMENS 





FEATURES 


* 4400 Volt Breakdown Voltage 
¢ High Current Transfer Ratio, 4 Groups 
CNY 17-1, 40 to 80% 
CNY 17-2, 63 to 125% 
CNY 17-3, 100 to 200% 
CNY 17-4, 160 to 320% 
¢ Long Term Stability 
@ Industry Standard Dual-in-Line 
e Underwriters Lab Approval #E52744 
® VDE Approval #0883 


DESCRIPTION 


The CNY 17 is an optically coupled pair 
employing a gallium arsenide infrared LED 
and a silicon NPN phototransistor. Signal 
information, including a DC level, can be 
transmitted by the device while maintaining 
a high degree of electrical isolation between 
input and output. The CNY 17 can be used 
to replace relays and transformers in many 
digital interface applications, as well as 
analog applications such as CRT modula- 
tion. 





CNY17 SERIES 


SINGLE CHANNEL 
PHOTOTRANSISTOR OPTOCOUPLER 


Package Dimensions in Inches (mm) 


138 (3,5) 
130 (3,3) 


307.297 
(78) fl 


165 (4,2) mex 


022 (0,55) , 014 (0,35) 
018 (0,45) " 010 (0,25) 


00 bey 
256 (6.5) 
248 (6,3) 


0.3 


Fi 
me 762) 


Maximum Ratings 
Emitter (GaAs infrared emitting diode) 


Reverse voltage Va 6 Vv 
Forward current fa 60 mA 
Surge current (t = 10 ys) igs 2.5 A 
Power dissipation Prot 100 mw 
Detector (Si phototransistor) 

Collector-emitter reverse voltage Veo 70 Vv 
Emitter-base reverse voltage VeBo 7 v 
Collector current Ie 50 mA 
Collector current (t<1ms) losm 100 mA 
Power dissipation Prot 150 mw 
Coupler 

Storage temperature Tse -40 to +150 xe 
Operating temperature Tamb -40 to +100 c 
Junction temperature T 100 xe 
Soldering temperature in a 2 mm distance 

from the case bottom (t <3 s} Tt, 260 c 
Isolation voltage Vis 4400 Vv 
(between emitter and detector referred to 

standard climate 23/50 DIN 50014; 

leakage path, DIN 57883, 6.80 8.2 MIN. mm 
air path, VDE 0883, 6.80 7.3 MIN. mm 


Tracking resistance: Group Ill (KC ° 600 in accordance with VDE 110 8 6, table 3 and 
DIN 53 480/VDE 0330, part 1. 
Isolation voltage @ V;, = 500 V Ri, 10” g 
. . ° 
Characteristics (Tamp = 25 C) 


Emitter (GaAs infrared emitting diode) 


Forward voltage (Ip = 60 mA) Ve 1.25 (< 1.65) Vv 

Breakdown voltage (Ip = 10 pA) Ver 30 (2 6) Vv 

Reverse current (Vp, = 6 V) lq 0.01 (< 10) nA 

Capacitance (V_ = OV; f = 1MHz) Co 40 pF 

Thermal Resistance Rthuamb | 750 K/iW 

Detector (Si phototransistor) 

Capacitance (Vog = 5 V; f = 1 MHz) Cce 6.8 pF 
(Veg = 5 V; f = 1 Hz) Cop | 8.5 | pF 
(Vog = 5 V; f = 1 pHa) Cea 11 pF 

Thermal Resistance RthJdamb 500 kKiw 

Coupler 

Collector-emitter saturation voltage 

(Ip = 10 MA; Ic = 2.5 mA) Veesat .25 (< .4) Vv 

Coupling capacitance Cx .55 pF 








The couplers are grouped in accordance with their current ratio =e at Ie = 10 mA and 
(Vog = 5 V and marked by Arabic numerals. 









I 
Collector-emitter 
leakage current 

(Vee = 10 V) 


Optocouplers 


(Optoisotators) 


Linear operation (without saturation) 


I; R=75Q 
Va =SV 
l<+- 


C 


{__ 


=10mA 
a - = 5V 

i ay time fe 25 
Rise time 


Load resistance 


Storage time 
Fall time 2,0 (<3,5) 
Cut-off frequency 250 


Switching operation (with saturation) 


+5V 
TTL level observed Say 
1kQ  Ye= SV but no TTL switching times 
or 2TTL inputs TTL 
with pull-up resistor 
of 2.7 kQ 


2 and 3 


7 
Delay time 3,0 (<5,5) | 4,2(<8,0) | 6,0 (<10,5) 
Rise time 2,0 (<4,0) 3,0 (<6,0) 4,6 (<8,0) 
Storage time 18 (<34) 23 (<39) 25 (<43) 
Fall time 11 (<20) 14 (<24) 15 (<26) 


0,25 (<0,4) 








Minimum current Current transfer 
transfer ratio as a function ratio as a function Current transfer ratio as a 


of diode current of diode current function of diode current 
( Tame = 25 °C, Vee =5V) (lamp = —25 °C, Vee =5 V) (Tomy =0°C: Vee =5V) 
tA feat (Ir) 
300 














Io 
SS min 


Tg 


| 


200 






































































































































2mA 





Current transfer 
ratio as a function 
of diode current 
(Tame = 25 °C, Vee =5 V) 
% =f (Ir) 
[] 





10° 













































































10' 
1071 2 10° 2 


2 mA 


Current transfer ratio as 
a function of temperature 


(Ip =10MA, Vee =5V) 
% Fa"(7) 





te 108 






























































Forward voltage 
Ve =F (Ie) 


Current transfer ratio as a 
function of diode current 
(Tmp =50°C; Vee =5V) 

% BHF (Ie 

103 






































i 
AD, 














Transistor characteristics 
(Current gain B=550) 

(Tame =25°C; Ip =0) 

Ic =f( Vee) 
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Current transfer 

ratio as a function 

of diode current 

(Tenn =75 °C; Vee =5 V) 
% =! Te) 





10° 










































































10! | 
107 2 5 W 2 10! 
——+]; 


Output characteristics 


( Tammy =25 °C) 
Ic =f( Vee) 


mA 





30 












































Collector-emitter 
off-state current 
(lamp =25°C; Ip =0) 


A Tceo =f(T) 

































































Optocouplers 


(Optoisolators) 


Saturation voltage as a 
function of collector current 
and modulation depth for CNY17-1 


Handling same except for CNY17-2 CNY17-3 
(Tarp =25°C) 


(Tame =25°C) 
v Veesar =f (Ic) V Veesar =f (Ic) 
WP I 





09 
Veésat 



































































































































Permissible loss 
CNY17-4 


transistor and diode 
(Teno =25°C) 
Vv Vee sat =f(Ic) 


10 








09 





Voesat 






























































Permissible pulse load 


Diode capacitance 
(D = Parameter: Typ =25 °C) 
f 


(Tb = 25°C: f=1 MHz) 
nf (Va) 































































































10" ; ; 7 
> 10% 10? 10? 107 4 
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(Tamp =25 °C) 
V Veesar =f (2c) 
10, 













































































Permissible loss diode 
mA Le =f (Tame } 
120 



































Transistor capacitances 


(Tome =25 °C; f= 1MHz) 
C=f(y,) 


A 

Ht 
an! 
We 
INOS 
NW 
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SIEMENS 





FEATURES 


¢ 5300 Volt Breakdown Voltage 


¢ Base Terminal not connected for 
improved Common Mode 
Interface Immunity 


¢ High Current Transfer Ratio, 3 Groups 
CNY17F-1, 40 to 80% 
CNY17F-2, 63 to 125% 
CNY17F-3, 100 to 200% 


e Low CTR Degradation 

¢ 100% Burn-in at |p =50mA 

© Ty = 60°C, t = 24 Hrs. 

© High Collector-emitter Voltage Vego = 70V 
* VDE Approval #0883 


DESCRIPTION 


The CNY17F is an optocoupler that 
employs a GaAs infrared emitting diode 
optically coupled to a silicon planar photo- 
transistor detector. The component is incor- 
porated in a plastic plug-in DIP-6 package. 
The coupling device is suitable for signal 
transmission between two electrically sepa- 
rated circuits. The potential difference 
between the circuits to be coupled is not 
allowed to exceed the maximum permissi- 
ble reference voltages. 


In contrast to the CNY17 Series, the base 
terminal of the F type is not connected. 
This results in a substantially improved 
common-mode interference immunity. 





CNY17F SERIES 

SINGLE CHANNEL 
PHOTOTRANSISTOR OPTOCOUPLER 
NO BASE CONNECTION 


Package Dimensions in Inches (mm) 


307 
(7.8) 


(7.4) 

. 291 
256 

(6.5) 

48 





(6.3) 


2 01 (2.54) 


spacing 


Anode—1 dy 6—not connected 
Cathode—2 5—Collector 
not connected—3 4—Emitter 


Maximum Ratings: 


Emitter (GaAs infrared emitter) 


Reverse voltage Va 6 Vv 
DC forward current IT, 60 mA 
Surge forward current {¢ = 10 ps) Tesn 2.5 A 
Total power dissipation Prot 100 mw 
Detector (silicon phototransistor) 

Collector-emitter reverse voltage Veco 70 Vv 
Collector current Ic 50 mA 
Collector current (t = 1 ms) Tesm 100 mA 
Total power dissipation Poo 150 mw 
Optocoupler 

Storage temperature range Tg -40...+ 150 °C 
Ambient temperature range Tints -40... + 100 °C 
Junction temperature 7, 100 °c 
Soldering temperature (max. 10s)!) Ie 260 °C 


Isolation test voltage?’ 
between emitter and detector referred to 


standard climate 23/50 DIN 50014 Vio 5300 Vde 
Leakage path min 8.2 mm 
Air path min 7.3 mm 
Tracking resistance 
in acc. with VDE 0110 § 6, table 3 KB 2 100 
and DIN 53480/VDE 0303, part 1. (group 3) 
tsolation resistance (V,. = 500 V) Rio 10" Q 


Characteristics amp = 25°C) 


Emitter (GaAs infrared emitter) 


Forward voltage (/; = 60 mA) Vv, 1.25 (= 1.65) Vv 
Breakdown voltage (J, = 10 yA) BV 30 (= 6) Vv 
Reverse current (V, = 6 V) I, 0.01 (= 10) pA 
Capacitance (V, = 0 V; f = 1 MHz) C 40 pF 
Thermal resistance’) Risa 750 K/W 
Detector (silicon phototransistor) 

Capacitance (Vo, = 5 V; f = 1 MHz) Coe 6.8 pF 
Thermal resistance') Raa 500 K/W 


Optocoupler 


Collector-emitter saturation voltage 
(Ue = 10 mA; I, = 2.5 mA) Veesat 0.25 (= 0.4) Vv 
Coupling capacitance Cx 0.5 pF 


Specifications subject to change without notice. 


6-19 


Optocouplers 


(Optoisotators) 


The optocouplers are grouped according to their current transfer ratio [¢//,; at Veg = 
and marked by Arabic numerals. 





Group I md -3 


—_-—— 


Tolle Ip = 10 mA) ie 63....125 100... 200 








Iofle Ip = 1 mA) 30 (> 13) 45 (> 22) 70 (> 34) 





Collector-emitter 
leakage current Iceq | 2 (= 50) 2 (= 50) 5 {= 100) 
(Veg = 10 V) 











Linear operation (without saturation) 


h R750 
—= Vay = 5 V 


“kK 





Load resistance 75 I, =10 mA 
Vp =5V 
Tomo = 25°C 





Turn-on time 3.0 (= 5.6) 





Rise time 2.0 {= 4.0) 





Turn-off time 2.3 (= 4.1) 





Fall time 2.0 (S 3.5) 





Cut-off frequency 250 





Switching operation (with saturation) 


1k Vip = SV 


or 2 TTL inputs 
~ with a 2.7kQ 
pull-up resistor TTL levels are 
observed but 
0 TTL 
switching times 


2 and 3 
1, = 20mA| 1; = 10 mA 
Turn-on time 
Rise time 3.0 (= 6.0) 
Turn-off time 18 (= 34) 


Fall time 11 (S20) 4 14 (= 24) 





0.25 (= 0.4) 





Minimum current transfer ratio Current transfer ratio (typ.) Current transfer ratio (typ.) 
versus diode forward current versus diode forward current versus diode forward current 
Tamb = 25 °C, Voge = 5 V Tamb = -25°C, Vog = 5 V Tamb = 0°C; Vee = 5 V 





sn 103 





























































































































































































































10' 2mA 
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Current transfer ratio (typ.) 
versus diode forward current 
Tamb = 75°C, Voe= 5 V 


Current transfer ratio (typ.) ‘, 
versus diode forward current perl al pahibees ee 
Tamb = 25°C; Voge = 5 V Tamp = 50°C, Voce = 5 V 


% 


% 
10? — 10° 
if i = 
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—_~ } 





F 


Forward voltage (typ.) of the 


Current transfer ratio (typ.) Output characteristics (typ.) 
diode versus forward current 


ver: temperature 
Tp — ‘an Vee a 5V Collector current versus 
. collector-emitter voltage 
% Tamb = 25°C 


"EE 


























































































































































































































5 


Collector-emitter leakage current 
(typ.) of the transistor versus temperature 
Tamb = 25°C; Ip = 0 


Current transfer ratio versus load time 





Tl Vee =5V 
R =1kQ 

ttt Tamp = 25°C 

I, = 60 mA 

Lud} Measuring current = 10 mA 
Confidence coefficient 

S = 60% 
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Optocouplers 


(Optvisolators) 


Collector-emitter saturation 
voltage (typ.) versus collector 
current and control range') 
for group 1 
Tamb = 25°C 

0 





Vee sat 





he 






































0 
100 5 10? 5 


Permissible power dissipation 


Vee sat 


for transistor and diode 


versus ambient temperature 


mW 


V Tamb = 25°C 
10 





Collector-emitter saturation 
voltage (typ.) versus collector 
current and control range') 
for group 3 

Tamb = 25°C 


Collector-emitter saturation 
voltage (typ.) versus collector 
current and control range’) 
for group 2 





a oo 


: 





Vee sat ~* 











































































































0 1 
10° 5 10! 5 102mA 





Permissible forward current of 
the diode versus ambient 





200 


Pot 














150 











100 





temperature 
mA 
120 a aa ~— 
Tp +—4 
90 | eee: ab 4 
ff 4+—+—_} 
60 








50 























0 
























































0 25 


Permissible pulse handling 
capability 

Forward current versus pulse 
width 


wk D = parameter; Tamp = 25°C 

















matigatinat HHH 
vin iil 


105 10° 103 6? 1" 10° 10's 


—~rT 


10' 


vb) 


_ Tamb 


pF 
50 


30 





mt er | 
100 °C 0 2s 50 78 


——— Tam 


700 °C 


Transistor capacitances (typ.} 
versus emitter voltage 
Tamb = 25°C; f= 1 MHz 


Le a 
AT 
. iT 


Diode capacitance (typ.) versus 
reverse voltage 
Tamb = 25°C; f = 1 MHz 
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SIEMENS 








FEATURES 


e AC or Polarity Insensitive Input 

¢ 7500 Voit Isolation Voltage 

e Current Transfer Ratio 20% Min. 

e Industry Standard Dual-In-Line 

¢ Built-in Reverse Polarity Input Protection 
e 1/0 compatible with integrated circuits 

e Underwriters’ Lab Approval #E52744 

¢ VDE Approvals 0883/6.80, 0884/1.83 


DESCRIPTION 


The H11AA1 is a bidirectional input optically 
coupled isolator. It consists of two gallium 
arsenide infrared emitting diodes coupled 

to a silicon NPN phototransistor in a 6-pin dual 
in-line package. The H11AA1 has a minimum 
CTR of 20% and a CTR symmetry of 1:3. It is 
designed for applications requiring detection 
or monitoring of AC signals. 


H1i1AA1 


BIDIRECTIONAL INPUT 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.340 (8.64) 
.360 (9.14) 


ANODE CATHODE 1 6 BASE 


.240 (6.10) 5 COLLECTOR 


260 (6.60 


CATHODE ANODE 2 
4 EMITTER 


.020 (.508) 





Maximum Ratings 
Gallium Arsenide LED 


Power Dissipation @ 25°C... eee 200 mW 
Derate Linearly from 25°C 2.0... cence eee 2.6 mW/°C 
Continuous Forward Current... 0000 ees 100 mA 
Peak Reverse Voltage 0.60. 3.0V 
Detector (Silicon Phototransistor) 
Power Dissipation @ 25°C... ees 200 mW 
Derate Linearly from 25°C oo. eee 2.6 mW/°C 
Collector-Emitter Breakdown Voltage (BVcgg). nee 30V 
Emitter-Base Breakdown Voltage (BVeco). nes 5V 
Collector-Base Breakdown Voltage (BVogo) - tte tees 70V 
Package 
Total Package Dissipation at 25°C Ambient 
(LED Plus Detector) 0.0.6.0 06 ees 250 mW 
Derate Linearly from 25°C 2.0.00. 6 ee es 3.3 mW/°C 
Storage Temperature 000 ete - 55 to +150°C 
Operating Temperature . 0... eee —55to +100°C 
Lead Soldering time @ 260°C... 0... ee tees 10 sec 


Electrical Characteristics (Tamp = 25°C) 


Test 

Parameter Min Typ Max Unit Condition 
Gallium Arsenide LED 

Forward Voltage V- — V2 1.5 V p= £10mA 
Phototransistor Detector 

BVceo 30 50 — Vv Ig=tmA 

BVeco 7 10 — Vv |; =100 pA 

BVep0 70 90 — Vv Io = 100 pA 

pres a 5 100 nA Veg =10V 
Coupled Characteristics 

Veeteat — _ 0.4 Vv p= +10mA 

lp=0.5 mA 
DC Current Transfer Ratio 
CTR 20 i — % p= +10 mA 
Vog = 10 V 

Symmetry 

SU acl hits 0.33 10 3.0 =. 

CTR @-10mA 
Input to Output 

Isolation Voltage 7500 — _ Vv DC 

(t= 1 sec.) 5300 = a Vv AC (RMS) 


Specifications are subject to change without notice. 
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Optocouplers 
(Optoisolators) 





INPUT TRANSFER 
CHARACTERISTICS CHARACTERISTICS 


10 ———+ 
5} NORMALIZED TO:]_]..-- te = 50mA] 


Vee = 1OVOLTS At 20min 
Ig = 10ma 
self = 5.0mMA 


oe. 
te = 2.0mA 


rece, 
Diop = 1OmA 
Ip = 0.5mA 








60 


a 


2. 
a 





2 


005 





----le = 0.2MA 
Goi - aos a ee 
.0005 }-—-F4 4 





INPUT CURRENT — te (mA) 


4 


4 












































.0001 





-60 tot 2 L ae. 
-20 -10 0 10° ©20 01 08.1 51 510 50100 
INPUT VOLTAGE — Vr (V) COLLECTOR-EMITTER VOLTAGE — Veg (V) 


NORMALIZED OUTPUT CURRENT — Iceg 


OUTPUT VS. OUTPUT 
INPUT CURRENT CHARACTERISTICS 








3 





|NORMALIZED TO: 
=10VOLTS * 











i=] 
3 
f= 
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Ig = SpA | 





COLLECTOR CURRENT ~ I, (mA) 
= NwWE ADS @wWO 
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i 1 
PE Ee en eed ena | 
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w 
») 
a) 
re 
= 
a 
° 
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DARK CURRENT SYMMETRY 
VS. TEMPE RATURE CHARACTERISTICS 


106 —-— 5 


° 








3 


NORMALIZED TO: 
Vee = 10 VOLTS 
le = 10mA 


gS 
a 




















19°10 








9 















































Te] dl ie 
-50 -25 0 25 50 75 100 01 05.1 510 50 100 
CASE TEMPERATURE (°C) COLLECTOR-EMITTER VOLTAGE — Veg (V) 


3 
oe 








DARK CURRENT — log (A) 
3 
© 
NORMALIZED CURRENT OUTPUT ~ log 





H11AA1 
Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


6-24 


SIEMENS 


FEATURES 


¢ 400 Volts Blocking Voltage 

¢ Turn On Current (I-7) 5.0 mA Typical 

¢ Gate Trigger Current (Ig7) - 20nA 
Typical 

¢ Gate Trigger Voltage (Vg) — 0.6 Volt 
Typical 

¢ 7500 Volt Isolation Voltage 

¢ Surge Anode Current - 5.0 Amp 

© Solid State Reliability 

¢ Standard Dip Package 

¢ Underwriters Lab Approval #E52744 


DESCRIPTION 


The H11C4, H11C5, H11C6 are optically 
coupled SCRs employing a GaAs infrared 
emitter and a silicon photo SCR sensor. 
Switching can be accomplished while main- 
taining a high degree of isolation between 
triggering and load circuits. It can be used in 
SCR triac and solid state relay applications 
where high blocking voltages and low input 
current sensitivity is required. 


The H11C4 and H11C5 has a maximum turn- 
on-current of 11 mA. The H11C6 has a maxi- 
mum of 14 mA. 














H1104/H11C5/H11C6 


PHOTO SCR OPTOCOUPLER 


Advance Data Sheet 


Package Dimensions in Inches (mm) 


340 
(8.64) ANODE 1 GATE 


(9 14) 
360 
CATHODE 2 ANODE 


NC 3 CATHODE 


Typ { sooth 


( 305) 
012 





Maximum Ratings 
Gallium Arsenide LED (Drive Circuit) 


Power Dissipation at 25°C «6... eee 100 mW 
Derate Linearly from 25°C 20... eee 1.33 mW/ °C 
Continuous Forward Current. ... 0.0.0... eee 60 mA 
Peak Reverse Voltage 2.0... eee eee 6.0 V 
Peak Forward Current (1 us, 1% Duty Cycle)... 0.00. ee 3.0A 
SCR Detector (Load Circuit) 
Power Dissipation (25°C case)... 0.6... eee 1000 mw 
Derate Linearly from 25°C 0.00... eee 13.3 mW/ °C 
RMS Forward Current ....0..0 6.0 cece ete ee eee eee 300 mA 
Surge Anode Current (10 ms duration)... 2.0.00... ee eee 5.0 A 
Peak Forward Current (100 ps, 1% Duty Cycle)............ 0.0. 10A 
Surge Gate Current (5 ms duration) ......0. 00.0... 200 mA 
Reverse Gate Voltage ........ 0... cece eens 6.0 V 
Anode Voltage (DC or AC Peak) .. 6... 0 eee 400 V 
Coupled 

Isolation Voltage (H11C4/H11C5/H11C6) (t= 1 sec)........... 0 eee 7500 VDC. 

5300 VAC (RMS) 
Total Package Power Dissipation ...... 0.0... cee nee 400 mW 
Derate: Uinearly:from:259: isd cs en A GS.6 cate ang een eewmitiee a 5.3 mW/ °C 
Operating Temperature Range ............-. 00 e ee eee eee -§5°C to + 100°C 
Storage Temperature Range...... 0.0.0... 0c cee eee -§5°C to + 150°C 
Lead Soldering Time at 260°C... ees 10 sec 


Specifications subject to change without notice. 
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Optocouplers 
{Optoisclators) 





Electrical Characteristics (Tan) = 25°C) 


Parameter Min Typ Max Unit 
Input Diode 
Forward Voltage 1.2 1.5 Vv 
Reverse Current 10 pA 
Capacitance 50 pF 
Photo - SCR 
Forward Leakage pA 
Current (Ip) 


Reverse Leakage 
Current (Ip) 


Forward Blocking 
Voltage (Voy) 


Reverse Blocking 
Voltage (Vom) 


On-state Voltage (V,) 
Holding Current (I,,) 


Gate Trigger 
Voltage (Vg) 


Gate Trigger 
Current (Ig7) 


Capacitance 
Anode to Gate 
Gate to Cathode 

Coupled 

Turn-on Current (le7) 

— H11C4/H11C5 

— H11C6 

— H11C4/H11C5 

— H11C6 

Isolation Voltage 


tsolation Resistance 
Isolation Capacitance 
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Test Condition 


I; = 10 mA 
Vp = 3V 
V =0,f = 1 pHz 


Rex = 10 Kohm, |; = 0 
Vom = 400 V 
TA = 100°C 
Rex = 10 Kohm, |, = 0 
Vam = 400 V 
TA = 100°C 
Rex = 10 Kohm 
TA = 100°C 

lg = 150 pA 
Rex = 10 Kohm 
TA = 100°C 

lg = 150 pA 

|; = 300 mA 
Rex = 27 Kohm, 
Vex = 50V 

Vex = 100 V 
Rex = 27 Kohm 
R, = 10 Kohm 
Vex = 100 V 

R, = 10 Kohm 
Rex = 27 Kohm 


V =0,f = 1 pHz 


Vom = 50V 

Rex = 10 Kohm 
Vom = 100 V 
Rex = 27 Kohm 
1 second 

5300 VAC (RMS) 
Viso = 500 V 

f = 1 MHz, V =0 





H11iC4 
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SIEMENS IL1 SINGLE CHANNEL 
ILD1 DUAL CHANNEL 
ILQ1 QUAD CHANNEL 


PHOTOTRANSISTOR 
OPTOCOUPLER 





Package Dimensions in Inches (mm) 


IL1 (Single Channel) 


340 
18 645 


— TOP VIEW 






































240) ANODE ' 6 BASE 
16 10) 
eee CATHODE IZ 2 » COLLECTOR 
NC 3 4 EMITTER 
ai . 130 
(2:03) 13 30) LED CHIP ON PIN 2 
980 sen PT CHIP ON PIN 5 
130 
280 (3 30) 
fa) 0 = “ 
ee a a 
052 100 030 
0g en a a 
4908) (305) 18° 
020 O12 
ILD1 (Dual Channel) 
380 
19 65) ’ 
Sot OO TOP VIEW 
400 
mis a a a a ANODE ' Ty i EMITTER 
A CATHODE 2 7 COLLECTOR 
46 101 
16 601 CATHODE 3 6 COLLECTOR 
a ae 5 a fa al ANODE \4 i EMITTER 
FEATURES ays LED CHIPS ON PINS 2 AND 3 
. ‘ ancy Hee PT CHIPS ON PINS 6 AND 7 
¢ 7400 Series T2L Compatible : 050_| 
¢ 7500 Volt Isolation Voltage 200g ; at 
. . vi 1 (3.81 
¢ 0.5 pF Coupling Capacitance 183 i a oe ae0 
c | 52 
¢ Minimum 20% CTR poe 
e Industry Standard Dual-In-Line Package 
. 020 

¢ Single Channel, Dual, and Quad 

Configurations 
9 ILQ1 (Quad Channel) 

e Dual and Quad Packages Feature: Spare 
—Reduced Board Space Requirements ; are 
—Lower Pin and Parts Count 198) Morr TSK | 
—Better Channel-fo-Channel CTR ry CHORES COLLECTOR 

Matching a : CATHODE IE: 4 COLLECTOR 

e Underwriters Lab Approval #E52744 ANODE « "EMITTER 

ANODE 12 EMITTER 
¢ VDE Approvals (IL1 only) 0883/6.80, Ty | eae 
0804/1.83 CATHODE © 1 COLLECTOR 
CATHODE 7 10 COLLECTOR 
‘te ANODE iE- Al, EMITTER 
LED CHIPS ON PINS 2, 3, 6, 7 
DESCRIPTION > PT CHIPS ON PINS 10, 14, 14, 15 
(3 301 
(see next page) 7 aan 2 
fy ‘ “30 
839) 41 22) = 020 mi 
330 








Specifications subject to change without notice. 
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Optocouplers 


(Optoisolators) 


DESCRIPTION 


IL1/ILD1/ILQ1 are optically coupled isolator pairs employing 
Gallium Arsenide infrared LEDs and silicon NPN phototran- 
sistors. Signal information, including a DC level, can be 
transmitted by the device while maintaining a high degree of 
electrical isolation between input and output. The IL1/ILD1/ 
ILQ1 are especially designed for driving medium-speed 
logic, where they may be used to eliminate troublesome 
ground loop and noise problems. They can also be used to 
replace relays and transformers in many digital interface 
applications such as CRT modulation. The IL1 is a single 
channel device. The ILD1 offers two isolated channels in a 
single DIP package and the ILQ1 provides four isolated 
channels per package. 


Maximum Ratings 


Gallium Arsenide LED (each channel) 
Power Dissipation @25°C 


Derate Linearly from 25°C 
We ines) eta ehedycetle dou Baek a aut eet ace bee or 2.6 mW/°C 
MOA ss orate dts aieeashal sea gh nd'ad Sets ashatud, bd vn MRS a 1.33 mW/°C 
WEQ1” 34S octeets Garis atadonaen 64a Lath woe aon 1.33 mW/°C 
Continuous Forward Current 


Peak Reverse Voltage 


Detector Silicon Phototransistor (each channel) 
Power Dissipation @25°C 


Derate Linearly from 25°C 
WETS gE ceti es elte tet a eden taldn Aan ch ee eet 2.6 mW/°C 
WLDDois oe sa A dest tyetes te eaurt Bede tah ak end ate wee 2.0 mW/°C 
LOA ec steed eh pail geaemnel Baty eoate Diced Scien ane aisle 2.0 mW/°C 

Collector-Emitter Breakdown Voltage 

Emitter-Collector Breakdown Voltage 

Collector-Base Breakdown Voltage 

Package 
Total Package Dissipation at 25°C Ambient (LED Plus 
Detector} 


Derate Linearly from 25°C 
WbT ee csc beset sae so Seder ag ae cars ts aah verano onde whee’ Pate ees 3.3 mW/°C 
DED Meats gin irae asala natant eae aoe a Gece tae | 5.33 mW/°C 
(EQ Seen rtscie atdangt wy ata aa a Ga aeeon ead 6.67 mW/°C 
Storage Temperature -55°C to + 150°C 
Operating Temperature -55°C to +100°C 
Lead Soldering Time @260°C 
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Electrical Characteristics (Tap = 25°C) 


Parameter Min Typ Max Unit Test Condition 
Gallium Arsenide LED 

Forward Voltage 13 «1.5 

Reverse Current 0.1 10 

Capacitance 100 
Phototransistor Detector 

BVcE0 50 

logo 5 

Collector-Emitter 

Capacitance 2 
Coupled Characteristics 

Voe(sat) 


DC Current Transfer Ratio 


Capacitance, Input to 

Output 

Breakdown Voltage VDC t = 1 sec. 

Resistance, Input to Output GQ 

Switching Times 

te ; ps R_ = 100Q, 
Voge = 10 V 

tot ; ws Ip =2mA 





IL1 Single Channel 

Typical switching characteristics 
versus base resistance 
(Saturated operation) 





100 
Input: 

lF = 10 mA 
50+ Pulse width = 100 mS + 
Duty cycle = 50% 
(see Switching time test 
schematic 1 and 
waveforms) 












Switching time (js) 





Ton 




















10K 50K 100K 500K 1M 
Base-emitter resistance. Reg (£2) 


Typical forward voltage 
versus forward current 





14 i 











Forward voltage. VFiv) 


























041 1 10 
Forward current. IF(may 


Output current 
versus temperature 


Normalized to: 





iF = 10 He 

4r VCE = 1 +—> 
Tamb = 25°C 

2 Ir = 20 mA 


IF = 10 mA 


a a, 





Ic (Normalized output current) 


IF = 1ma 























OL. 
-55 ~25 0 25 50 75 100 
Ambient temperature (°C) 





Switching time test schematic and waveforms 


Veco = 10 V 


INPUT 43K 
Vout 


Ree 


Switching time test schematic 1 


Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


100 


Typical switching times 
versus load resistance 











1000 
{nput 

500 | IF = 10 mA { sf 
Pulse width = 100 mS 
Duty cycle = 50% 
(see Switching time test 4 
schematic 2 and SS 

too waveforms) 


50 





Switching time (;s) 



































01 0:5: °° I 5 10 50 100 
Load resistance. RL (K®) 


ILt Single Channel 
Typical output current (log) 
versus input current 





100 


50 












Vcp = 10 V 
Tamp = 25°C 


Output current. 1CBi,.A) 














1 5 10 50 100 
Input current. IF(mA) 


Collector current versus 
diode forward current 


10 


Normalized to: 
stip =10mA 
Vce = 10 V 
Tamb = 25°C 











01 


ic (Normalized collector current) 





05 








01 








1 5 10 20 
Forward current. IF (maj 


Vcc = 10 V 


INPUT Rt 
=—— Vout 
Qe 


Switching time test schematic 2 
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Collector current versus 
collector voltage 





Normalized to H 
stir = 10 mA —-—+———_____, 
Vce = 10 V 

Tamp = 25°C 





Ic (Normalized output current) 























1 5 10 
VCE) 


Typical leakage current 
versus ambient temperature 


















































1000 
500 : 
= 
= 100 
o 
8 
< 50 
5 Vee = 50V-- 
: ere 
= 10 joe —+ 
s 
5 > 
1 





~20 0 20 40 60 80 100 
Ambient temperature (°C) 


ie | os en ee 





Optocouplers 


(Optoisolators) 


SIEMENS IL2 SINGLE CHANNEL 
ILD2 DUAL CHANNEL 
ILQ2 QUAD CHANNEL 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


iL2 (Single Channel) 
340 
(8 64) 


19 14) TOP VIEW 


ANODE ' » BASE 
CATHODE - EA » COLLECTOR 
NC 5 : » EMITTER 











LED CHIP ON PIN 2 
PT CHIP ON PIN 5 


280 


aM 

088 
18 38) 

221 
0 a 


052 


‘ 206i le ‘ moar 


1 508) +305) 
020 O12 


1LD2 (Dual Channel) 


380 


19 651 
oan hen TOP VIEW 


ANODE Tz Z| EMITTER 

CATHODE 2 ? COLLECTOR 
CATHODE 3 ® COLLECTOR 

FEATURES ANODE AE: AI, EMITTER 

¢ 100% Minimum CTR : LED CHIPS ON PINS 2 AND 3 


. PT CHIPS ON PINS 6 AND 7 
e 7500 Volt Isolation Voitage 
¢ High Collector-Emitter Voltage 














BVcEo = 70 V 
¢ 0.5 pF Coupling Capacitance a a 
* Industry Standard Dual-In-Line Package " gmail es | 
¢ Single Channel, Dual, and Quad - . 
Configurations 
¢ Dual and Quad Packages Feature: 
—Reduced Board Space Requirements TOP VIEW 
—Lower Pin and Parts Count : ANODE ' EMITTER 
—Better Channel-To-Channel CTR CATHODE 2 COLLECTOR 
Matching CATHODE 2 COLLECTOR 
e Underwriters Lab Approval #E52744 Fr ANODE + TTER 
¢ VDE Approvals (IL2 only) 0883/6.80, ANODE = TTER 
0804/1.83 iar CATHODE s+ COLLECTOR 
CATHODE ? COLLECTOR 
ANODE 8 EMITTER 
DESCRIPTION PT CHIPS ON PINS 10:13, 14,15 
(see next page) 130 


3:30: 
13 81+ 
450 








Specifications subject to change without notice. 
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DESCRIPTION 

IL2/ILD2/ILQ2 are optically coupled isolator pairs employing 
Gallium Arsenide infrared LEDs and silicon NPN phototran- 
sistors. Signal information, including a DC level, can be 
transmitted by the device while maintaining a high degree of 
electrical isolation between input and output. The IL2/ILD2/ 
ILQ2 are especially designed for driving medium-speed 
logic, where they may be used to eliminate troublesome 
ground loop and noise problems. They can also be used to 
replace relays and transformers in many digital interface 
applications such as CRT modulation. The IL2 is a single 
channel device. The ILD2 offers two isolated channels in a 
single DIP package and the ILQ2 provides four isolated 
channels per package. 


Maximum Ratings 


Gallium Arsenide LED (each channel) 
Power Dissipation @25°C 


Derate Linearly from @25°C 
ND ed se catalase Sates tr ernavion oA Mtinteh eae wie Soe seca Rae 2.6 mW/°C 
WD 2s ete Satie ss chad ean eek A 1.33 mW/°C 
2 Fee Fae rie peat sg scat ied nae heat eh ea we eae 1.33 mW/°C 


Continuous Forward Current 


Peak Reverse Voltage 


Detector Silicon Phototransistor (each channel) 
Power Dissipation @25°C 


Derate Linearly from @25°C 
WO stance ciara howl ae ie acho 6 tadens aie hte es Ba ta scan 2.6 mW/°C 
WEDD Dessert Sora on ehetantcecGeg Geant & bien caeelse tical ag 2.0 mW/°C 
WEA eis ephle hanes ie tang Art) acct thse hate Sac Sah 2.0 mW/°C 


Collector-Emitter Breakdown Voltage 
Emitter-Collector Breakdown Voltage 
Collector-Base Breakdown Voltage 
Package 
Total Package Dissipation at @25°C Ambient (LED Plus Detector) 


Derate Linearly from @25°C 
ME coe nah ak Ae ts Ie tay ts ne alk tse heh phbe ch oh Sex antl & 3.3 mMW/°C 
WE 2? sixes ssachen Paaste oop degnumte bare cte lat ageyatee 3 5.33 mW/°C 
WED, tsbata a oss nd hin anche be eS sen iP e ciate sinha 6.67 mW/°C 
Storage Temperature -§5°C to + 150°C 
Operating Temperature -§5°C to + 100°C 

Lead Soldering Time @260°C 





Electrical Characteristics (Tamp = 25°C) 


Parameter Min 
Gallium Arsenide LED 

Forward Voltage 

Reverse Current 

Capacitance 
Phototransistor Detector 

BV ceo 

BVeco 

lceo 

Collector-Emitter 

Capacitance 
Coupled Characteristics 

Vo_(sat) 

DC Current Transfer Ratio 100 
Capacitance Input to Output 
Breakdown Voltage 7500 
5300 

Resistance Input to Output 
Switching Times 

t, 


on 


lott 
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Typ Max Unit Test Condition 


13 
0.1 
100 


10 
5 


20 


1.5 
10 





V |, =60mA 
uA Vp = 30V 
pF Vp = 0 


Vi Ig=1mA 
Vi Io = 100 pA 
MA Vog = 10V, tp = 0 


VDC t = 1 sec. 
Vams t = 1 sec. 
GQ 


ws Io =2mMA, 
Re = 1009 
wS Vop = 10V 


Optocouplers 
(Optoisolators) 





IL2 Single Channel 

Typical switching characteristics 

versus base resistance Typical switching times 
(Saturated operation) versus load resistance 








1000 
Input: i 
Input: 
pe 40 mA 500 | le = 10 mA | 





onan Pulse width = 100 mS 
+ Pulse width = 100 mS 

Duty cycle = 50% Duty cycle = 50% 

(see Switching time test (see Switching time test 
schematic 1 and schematic 2 and | 


waveforms) 














Switching time (4s) 
Switching time (4s) 












































50K 100K 1 5 10 


Base-emitter resistance, Ree (2) Load resistance. RL (KQ) 


IL2 Single Channel 
Typical forward voltage Typical output current (Icg) 
versus forward current versus input current 








100 


50 

















Output current. i¢B(.A) 


Veg = 10 V 
Tamb = 25°C 








Forward voltage. Ve{V) 





























10 5 10 
Forward current, I¢(mA) {nput current. IF(ma) 


Output current Collector current versus 
versus temperature diode forward current 


ESSER Gg Paria Fats 10 
Normalized to: Normalized to: 
Ip = 10 mA 5 }lr = 10 mA 
rVce = 10 V Vce = 10V 
Tamb = 25°C Tamb = 25°C 























tc (Normalized output current) 
Ic {Normalized collector current) 






































0 25 50 75 100 5 10 
Ambient temperature (°C) Forward current. IF (mA) 


Switching time test schematic and waveforms 


Voc = 10 V Voc = 10 V 


43K 
Vout RL 
_—_— Vout 
2 


Switching time test schematic 1 Switching time test schematic 2 


Collector current versus 
collector voltage 





a 
Normatized to: 
Lip = 10 mA ——+-—__-__ 
Vce = 10 V 


Tamb = 25°C 
amb Ip = 207A 





Ic (Normalized output current) 




















5 
Veewy 


Typical leakage current 
versus ambient temperature 























Leakage current. Ice (nA) 























‘ ! 
0 20 40 
Ambient temperature (°C) 





ates | et et 


k— | 
fo tovor of \ 
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IL5 SINGLE CHANNEL 
ILD5 DUAL CHANNEL 
ILQ5 QUAD CHANNEL 


PHOTOTRANSISTOR 
OPTOCOUPLER 


SIEMENS 








FEATURES 


¢ 50% Minimum CTR 

© 7500 Volt Isolation Voltage 

High Collector-Emitter Voltage 

BVcEo = 70 V 

0.5 pF Coupling Capacitance 

Industry Standard Dual-In-Line Package 
Single, Dual, and Quad Channel 
Configurations 


Dual and Quad Packages Feature: 

—Reduced Board Space Requirements 

—Lower Pin and Parts Count 

—Better Channel-To-Channel CTR 
Matching 


¢ Underwriters Lab Approval #E52744 


° VDE Approvals (IL5 only) 0883/6.80, 
0804/1.83 


DESCRIPTION 
(see next page) 








Package Dimensions in Inches (mm) 


IL5 (Single Channel) 


340 
18 64) 
19 14: 


lp 020 
! £1 308) 
( 762) 

100 bad 


(254) 008 fe 
TYP (203) 
¢ 305) 
020 012 


ILD5 (Dual Channel) 


380 


19 65) —_ 
038 TOP VIEW g 8 
es 

AAA ANODE 11 ai EMITTER z 3 
CATHODE 2 7 COLLECTOR 2s 

3 





9 008 
(2 94) 1 203) 
Typ { 305) 

012 











Specifications subject to change without notice. 
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TOP VIEW 





ANODE ' i= 6 BASE 
CATHODE 2}. » COLLECTOR 
NC 3 eA) EMITTER 


LED CHIP ON PIN 2 
PT CHIP ON PIN 5 














CATHODE {2 6 COLLECTOR 
ANODE « s EMITTER 


LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 


130 
(3.30) 
13.81) 

150 


TOP VIEW 


ANODE Ty Ty" EMITTER 
CATHODE 2 1s COLLECTOR 


CATHODE 3 14 COLLECTOR 
ES 


ANODE ¢ '3 EMITTER 
ANODE 5 EMITTER 
| ¥ 
CATHODE & COLLECTOR 
CATHODE ? COLLECTOR 
E 
ANODE 9 EMITTER 
LED CHIPS ON PINS 2, 3, 6, 7 
PT CHIPS ON PINS 10, 11, 14, 15 


130 
1330) 
(3.81) 

150 














DESCRIPTION 


IL5S/LD5/ILQS are optically coupled isolator 
pairs employing Gallium Arsenide infrared 
LEDs and silicon NPN phototransistors. 
Signal information, including a DC level, can 
be transmitted by the device while main- 
taining a high degree of electrical isolation 
between input and output. The IL5/ILD5/ 
ILQ5 are especially designed for driving 
medium-speed logic, where they may be 
used to eliminate troublesome ground loop 
and noise problems. They can also be used 
to replace relays and transformers in many 
digital interface applications such as CRT 
modulation. The IL5 is a single channel 
device. The ILD5 offers two isolated channels 
in a single DIP package and the ILQ5 pro- 
vides four isolated channels per package. 


Maximum Ratings 


Gallium Arsenide LED (each channel) 
Power Dissipation @25°C 


Derate Linearly from 25°C 
WE eataieednnha aati AMP abu ut cen ance crate Sige edie oieticeats 2.6 mW/°C 
IES! 2 otsahien deste dere hehe SS 2 oe teal bet tah oe 1.33 mW/°C 
WQS ek shasta Gels <2 Mlali dk treads hae Bis bi0%. 4 1.33 mW/°C 


Continuous Forward Current 


Peak Reverse Voltage 


Detector Silicon Phototransistor (each channel) 
Power Dissipation @25°C 


Derate Linearly from 25°C 
MeO aes Arne enceews baths wed ot hss watts nah ae dean ac teded ta 2.6 mW/°C 
HED Sed chacensmccrns ted wan. 2s Sled ty A Nate eek a 2.0 mW/°C 
Ds Pie ok cnedoe ent anak cesntee Gun ded's Ca hsintin le eae neanns 2.0 mW/°C 


Collector-Emitter Breakdown Voltage, BVcE9 


Emitter-Collector Breakdown Voltage, BVeco 
Collector-Base Breakdown Voltage, BVcgo 

Package 
Total Package Dissipation at 25°C Ambient (LED Plus 
Detector) 


Derate Linearly from 25°C 
ES a ie shone an teil Aptana adv achid Ena mea’ 3.3 mW/°C 
|B = a eee ere ree ee eT 5.33 mW/°C 
IE OS ctor ter od Ris etal ls naan Baad atin See dene 6.67 mW/°C 
Storage Temperature ~55°C to + 150°C 
Operating Temperature -55°C to + 100°C 
Lead Soldering Time @260°C 


Electrical Characteristics Per Channel (Tamp = 25°C) 


Parameter Min 
Gallium Arsenide LED 
Forward Voltage 13 #15 #%V 
Reverse Current 0.1 #10 pA 
Capacitance 100 pF 
Phototransistor Detector 


Hee 


Typ Max Unit Test Condition 


I; = 60 mA 
Va = 3.0V 
Va = 0 
450 Vee = SV, 

lo = 100 pA 

lp = 1mA 

Ic = 100 pA 

Voge = 10V, lp = 0 


BV ceo 
BVeco 
ceo 
Collector-Emitter 
Capacitance 

Coupled Characteristics 
Voeg(sat) 


Voge = 0 


lo = 1.6 mA, 
lp = 16 mA 
Ip = 10 mA, 
Vog = 10 V 


DC Current Transfer Ratio 


Capacitance, Input to 
Output : pF 
Breakdown Voltage VDC t 
Vams t 
Resistance, Input to Output GQ 
Switching Times 
t 


1 sec. 
1 sec. 


us Re = 1009, 
Voe = 10V 
us Io =2mA 


‘on 


t 


‘off 
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IL5 Single Channel 
Typical switching characteristics 
versus base resistance 
(Saturated operation) 


1000 





100 
Input: 
IF = 10 mA 


Pulse width = 100 mS 
Duty cycle = 50% 

(see Switching time test 
schematic 1 and 
waveforms) 





Switching time (us) 


Switching time (us) 




















50K 100K 
Base-emitter resistance, Ree (2) 


Typical forward voltage 
versus forward current 











Output current, IcB(.A) 





Forward voltage, VF(v) 














Forward current, IF(mA) 


Output current 
versus temperature 


Normalized to: 
\F = 10 mA 


4 Vee = 10 ¥-——+——_+—_--_ 


Tamb = 25°C 








Ic {Normalized output current) 

















{Ic (Normalized collector current) 








25 50 75 


Ambient temperature (°C) 


100 


Switching time test schematic and waveforms 


Vec = 10 V 


43 K 


Switching time test schematic 1 


Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


Vout 


Typical switching times 
versus load resistance 





Input: 





Lif = 10 mA 
Pulse width = 100 mS 
Outy cycle = 50% 

(see Switching time test 
schematic 2 and 




















10 
Load resistance, Ry (K2) 


IL5 Single Channel 


Typical output current (icp) 
versus Input current 











Veg = 10V 
Tamb = 25°C 








5 10 
Input current, IF(mA) 


Collector current versus 
diode forward current 


Normalized to: 








Tamb = 25°C 


























5 10 
Forward current, IF (mA) 


Vec =10V 


RL 
Ss Vout 
Qe 


Switching time test schematic 2 


6-35 





Ic (Normalized output current) 


Leakage current, IcEo (nA) 


10 





Collector current versus 
collector voltage 





[Normaizes to: 
Ip = 10 mA 
VcE = 10 V 
Tamb = 25°C 

















Typical leakage current 
versus ambient temperature 





~ 



































20 40 60 
Ambient temperature (°C) 





80 











Optocouplers 
_ (Optoisolators) 








SIEMENS 





FEATURES 


¢ High Isolation Voltage of 10 K Vams 


¢ Minimum Internal Separation of 2.0 mm 
between Conductive Parts 


¢ Minimum External Separation of Leads 
and Creepage Distance of 13 mm 


e Standard DIP Profile on Leads and 
Package 


¢ Machine Insertable on PCB 

¢ IL8 is Four Lead Product 

¢ IL9 is Six Lead with Base Contact 

¢ Underwriters Lab Approval #&£52744 


¢ VDE and IEC Approvals 0700, 
0883/6.80, 0804/1.83, 0860/8.86, 
IEC601/VDE0750, IEC380/VDE806/8.81, 
IEC435/VDE0805 


DESCRIPTION 


The IL8 and IL9 are optically coupled 
isolators employing a gallium arsenide 
infrared emitter and a silicon phototransistor. 





IL8/IL9 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Advance Data Sheet 


Package Dimensions in Inches (mm) 


NC 9 8 PT BASE 
+ | (IL, IL17 ONLY) 
7 PT EMITTER 


PT COLLECTOR 10 


LED ANODE 16 nL 1 LED CATHODE 


[i6} [1) 
| 250 a 
(6.35) 


300 
(7.62) se 
5° 6 
8 ONLY 


10 
(2.54) 


010 
(.254) 


Absolute Maximum Ratings 


Storage Temperature: ics ces cee na Foun Hie se wale Eure baa Aas aes ~55 to 100°C 
Operating Temperature . 60... tenes -55 to 100°C 
Lead Solder Temperature (1.6 mm from cast fort = 5sec)..... 0.0... eee ee 260°C 
Isolation Voltage (t = 1 Minute)... 666. nee 10 K Vams 
LED 
Forward:DC: Current: & oe kane erctda ds weg Cart eee aed ieteleate Redon 60 mA 
Peak Forward Current (1 usec pulse, 300 pps) ......... 0... eee ee 3.0A 
Reverse Voltage seis: daa ba A pea ee bee dee le Mina Oe wee eee Mee: 5.0V 
POWer DISSIPATION: «3. ies: a eoed Ch sense Fe eine blanc was ee wh ols resin ang pe tgen cae 100 mw 
Derate Linearly from 25°C 0. nents 1.33 mW/°C 
Phototransistor 
Collector Emitter Voltage... os. Cel eee SG es ha a ed Se ERT OA ele 30V 
Emitter'Base Voltage 4) ices setae aretha k eh Siete Sut hoot iad ead MY dais yee tat 7V 
Collector Current. sss. Secawe a Sit. es AG bee Pusdecrehine Mladen Sakae win shan eke 100 mA 
Power DISSIPAtION: 2 -ssced ics Sees poets RET el Pa oa ae Park atod ie 300 mW 
Derate Linearly from: 25°C: cn ee ee ee a Pes ee ede eae Sh als 4.0 mW/°C 


Electrical Characteristics (25°C unless otherwise noted) 


LED 
Ve(lets TOMA)* ou sts. eee AIG ee Rees ara aie te ad emir ea Aces 1.5 V max. 
lp: War SV) soto sities isu hs Ae ails Monet Sir ng Mane Powter 10 pA max. 
Phototransistor 
BV ce (lee OMA) vein ai Go eae Sess ean he na eA OE Lagoa Ma 30 V min. 
BV ego (lesa 10 WA): ts cies 213 as deanna hele kates anne ceed a 7V min. 
leeg (Vee SH 10N)u as tee Dig rag ee te a Ree he Le Le 50 nA max. 
Coupled 
DC Current Transfer Ratio (lp = 10MA,Vog = 10V).. eee 20% min. 
Saturation Voltage-Collector to Emitter (Ip = 2mA, io = 2.0MA)............. 0.4 V max. 
Ton = (lg = 2mMA, Re = 1000, 100 us Pulsewidth, 1% Duty Cycle) .......... 14 us typ. 
Torr = (lg = 2mA, Re = 100 Q, 100 ys Pulsewidth, 1% Duty Cycle).......... 11 ps typ. 


Specifications are subject to change without notice. 


Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 
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SIEMENS 1L10/1L11 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Advance Data Sheet 


Package Dimensions in inches (mm) 


18] 
NC 9 8 PT BASE 
(IL9, IL11 ONLY) 


oon PT COLLECTOR 10 7 PT EMITTER 


1 LED CATHODE 


(re) 5) 
Lv, 4 
(6.35) 


300 
(7.62) 
5° 
to 1t-11 ONLY 


(2.54) 


010 
(284) 





FEATURES Absolute Maximum Ratings 
¢ High Isolation Voltage of 10 K Vams Storage Temperature coi ct ica Kind cede eas eedudenda ek ebesa ei depads -55 to 100°C 
+e Operating Temperature ... 0... ete teens ~55 to 100°C 
7 sell Plein of 2.0mm Lead Solder Temperature (1.6 mm from cast fort = 5sec). 0.6... eee 260°C 
. u Isolation Voltage (t = 1 minute)... cee eee 10 K Vams 
¢ Minimum External Separation of Leads LED 
and Creepage Distance of 13 mm Forward: DC: Current 33s. was vee dons ted Goeth au oe aa te 60 mA 
¢ Standard DIP Profile on Leads and Peak Forward Current (1 usec pulse, 300 pps)... ccc eee eee 3.0A 
Package ROVEISO:VOltage 2 ecient eo ERLE Re Ma DOE eT acre RE Hes 5.0 V 
L Power Dissipation: 12°. 5, seg sienine erick a Pale aa hal ta Gels Sas dG aes BEALE es 100 mW 
° Machine Insertable on PCB Derate Linearly from 25°C «0.0... etna 1.33 mW/°C 
¢ IL10 is Four Lead Product Phototransistor 
© IL11 is Six Lead with Base Contact Collector Emitter Vollage sc vcs wire tag aie ae hanes eked nadia Pa Shs 30V 
Fi Emitter'Base Voltage’ «isi. eave ndeag ah METS dn Slee gn a MW bee ele 4 bac Biklatacs 7V 
* Underwriters Lab Approval #E52744 Collector: Currents. .n.is:steiied Sandisk a Mad buon bey Reais Woda ae Age natn 100 mA 
© VDE and IEC Approvals 0700, Power Dissipation :cs325j 05 pecan nkgnas avdPalee 2 mapas ueaernd 300 mW 
0883/6.80, 0804/1.83, 0860/8.86, Derate Linearly from 25°C 0.00 e ete n teen e bene 4.0 mw/°C 
1EC601/VDE0750, IEC380/VDE806/8.81, 
IBCASE INT os0s Electrical Characteristics (25°C unless otherwise noted) 
LED 
DESCRIPTION Ve(le- = TOMA) s cinch nd Saad gin eer dtd Cy eet eet ad cad 1.5 V max. 
Ip p25: V) ces acres tra ae dle he anya I daa ina ie Tae leet 8 10 pA max. 


The IL10 and IL11 are optically coupled 
isolators employing a gallium arsenide Phototransistor 


: : ah : BV geo: (le= TOMA): inst heat 3 eta nag tas aden poker Gee ane ge cnaed SO 30 V min. 
infrared emitter and a silicon phototransistor. BVcce (le SCI enema ee an tenet te cal eee ari, 
loeG Woe = TOV) i: ener i a ci acta das Oba ek ae Bea tees 50 nA max. 
Coupled 
DC Current Transfer Ratio (le = 10 MA, Vog = 10 VV)... . eee eee 50% min. 
Saturation Voltage-Collector to Emitter (lp = 2mA, lo = 2.0MA)............. 0.4 V max. 
Ton = (le = 2mA, Re = 100.2, 100 ws Pulsewidth, 1% Duty Cycle) .......... 14 ps typ. 
Torr = (lo = 2mA, Re = 1009, 100 us Pulsewidth, 1% Duty Cycle) .......... 11 ws typ. 


Specifications are subject to change without notice. 
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Optocouplers 
(Optoisolators) 


SIEMENS 


IL30/IL31/IL55 SINGLE CHANNEL 


ILD30/ILD31/ILD55 DUAL CHANNEL 
ILQ30/ILQ31/ILQ55 QUAD CHANNEL 





FEATURES 


¢ 7500 Volt Isolation Voltage 
¢ 125 mA Load Current Rating 
* Fast Rise Time—10 ys 
¢ Fast Fall Time—35 ys 
* Current Transfer Ratio 
100% Min. 
200% Min. (IL31, ILD31, ILQ31 only) 
* Solid State Reliability 
¢ Standard Dip Package 
¢ Underwriter Lab Approval #E52744 


DESCRIPTION 


ILSO/L31/IL85, ILD30/ILD31/ILD55 and 
ILQ30/ILQ31/ILQ55 are optically coupled 
isolators employing a Gallium Arsenide in- 
frared emitter and a silicon photodarlington 
sensor. Switching can be accomplished while 
maintaining a high degree of isolation bet- 
ween driving and load circuits, with no 
crosstalk between. channels. They can be us- 
ed to replace reed and mercury relays with 
advantages of long life, high speed switching 
and elimination of magnetic fields. 


The IL30/IL31/IL55 are equivalent to 
MCA2-30/MCA2-31/MCA2-55. 
ILD30/ILD31/ILD55 are designed to reduce 
board space requirements in high density 
applications. 


Package Dimensions in Inches (mm) 


IL30/IL31/IL55 (Single Channel) 


ILD30/ILD31/ILD55 (Dual Channel) 


380 


(9 65) 
16) 


(10 
400 


A) 6S) FAT 
° 


“Ea i 


130 
(3.30) 
(3 81) 





020 


( 762) 
oop °° 

mi 100 

016 

(2.54) 1203)__ i 

4 1406) Typ (305) ! 

($08) 012 

020 


ILQ30/ILQ31/ILQ55 (Quad Channel) 





74 

(8.39) (1 22) 

330 (324 
082 typ Uf 
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PHOTOTRANSISTOR 
OPTOCOUPLER 


TOP VIEW 


ANODE 1 8 BASE 


CATHODE 2 5 COLLECTOR 


NC'3 4 EMITTER 


LED CHIP ON PIN 2 
PT CHIP ON PIN 5 


TOP VIEW 
8 EMITTER 


7 COLLECTOR 


LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 


300 
{7 62) 
TYP 


TOP VIEW 
16 EMITTER 
15 COLLECTOR 


ANODE 1 
CATHODE 2 


CATHODE 3 14 COLLECTOR 


ANODE 4 13 EMITTER 
12 EMITTER 
ANODE 5 
11 COLLECTOR 
CATHODE 6 : 


CATHODE 7 10 COLLECTOR 


8 
ANODE 9 EMITTER 


LED CHIPS ON PINS 2, 3, 6, 7 
PT CHIPS ON PINS 10, 11, 14, 15 





Specifications are subject to change without notice. 


Maximum Ratings 


Gallium Arsenide LED (each channel) 
Power Dissipation @25°C 
Derate Linearly from 25°C 
Continuous Forward Current 
Peak Reverse Voltage 


Photodarlington Sensor (Each Channel) 
Power Dissipation at 25°C Ambient 
Derate Linearly From 25°C 
Collector (load) Current 
Collector Emitter Breakdown 

Voltage (BVoEQ) 


Package 
Storage Temperature 
Operating Temperature 
Lead Soldering Time at 260°C 


Total Package Power Dissipation @25°C 


ILSO/1L31/IL55 
ILD30/1LD31/1LD55 
ILQ30/ILQ31/ILQ55 


Derate Linearly from 25°C 


ILGOILB1/ILS5 2. ee, 
ILD3O/ILOS1/ILD55 20... 
ILQ30/ILQ31/ILQ55................ 


ILD 30 
ILQ 30 iILQ55 
150 mW 150 mW 
2.0 MW/°C 2.0 MW/°C 
125 mA 125mA 


ILD55 


30V 55V 


— 55°C to + 125°C 
— 55°C to + 100°C 
10 sec 


Pies Risa MOMs ace 3.3 mW/°C 
Bedelia Hand ue 5.33 mW/°C 
Lae he ated Ate 5.67 mW/°C 


Electrical Characteristics (Tamp = 25°C) 


Parameter 


GaAs Emitter 
Forward Voltage 
Reverse Current 
Capacitance 


Sensor 


Capacitance 
Collector-Emitter 


Coupled Characteristics 
Current Transfer Ratio 


Current Transfer Ratio 
IL31, ILD31, ILQ31 only 


VCE(SAT) 


Rise Time 
Fall Time 


Min Typ 


1.25 
0.1 
50 


V 


BS 
BS 


VDC 
VAC RMS 
ohm 
pF 


Test 
Condition 


ip =20MA 
VR = 3.0V 
Vra=0 


Io = 100pA 
Ir =0 
Voce = 10V 
Ir =0 


Voce = 10V 


IF = 10MA 
Voce = 5V 


lc =50mA 
Ip =50mA 
Voc = 13.5V 
Ip =50mA 
Rc = 1002 
t=1 sec. 
t=1 sec. 


TYPICAL OPTOELECTRONIC 
CHARACTERISTIC CURVES 


T 
Ic COLLECTOR CURRENT (mA) FORWARD CURRENT (mA) 


I¢ COLLECTOR CUTTENT (mA) 


Ip DARK CURRENT (nA) 


GaAs EMITTER: 
FORWARD CURRENT — VOLTAGE 
CHARACTERISTICS 


160 





140 


120 






































°9 10 $1.1 12 13 14 15 16 
FORWARD VOLTAGE (VOLTS) 


DARLINGTON 
TRANSISTOR CURRENT VS VOLTAGE 


Tre 
oer hp 
COZ Peston 
a 
nn Am PELOSI 
AV i 
ALIA fice 
Ca Veta 
(ead 200 
LESane, 

10 20 30 40 50 60 70 80 90 
COLLECTOR VOLTAGE (V) 





DARLINGTON 
TRANSISTOR OUTPUT 
CURRENT VS VOLTAGE 





























2 4 6 8 1.01.21.4161.8 2.0 
Veg COLLECTOR VOLTAGE (V} 


DARK CURRENT VS 
TEMPERATURE 

















TEMPERATURE (°C} 
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Optocoupters 


(Optoisolators) 





SIEMENS IL 74 SINGLE CHANNEL 
ILD 74 DUAL CHANNEL 
ILQ 74 QUAD CHANNEL 


IL 74 (Single Channel) 


340 
{8 64) 


(9.14) 
FE] 
[a 


ILD 74 (Dual Channel) 
380 
19 65) 

ow 

400 


JS) FA 6 
° 





ET tal tay ta 


NOT FOR NEW DESIGN 


FEATURES 





e 7400 Series T?L Compatible 

@ 7500 Volt Isolation Voltage 

@ 35% typical transfer ratio ae 

@ 0.5 pF coupling capacitance ere 

@ Industry standard dual-in-line package 1LQ 74 (Quad Channel) 
® 


Single channel, dual, and quad 
configurations 


@ Underwriters Lab Approval #E52744 
DESCRIPTION 


1L74 is an optically coupted pair employ- 
ing a Gallium Arsenide infrared LED and 
asilicon NPN phototransistor. Signal in- 
formation, including a DC level, can be 
transmitted by the device while maintain- 
ing a high degree of electrical isolation 
between input and output. The IL74 is 
especially designed for driving medium- 
speed logic, where it may be used to 
eliminate troublesome ground loop and 
noise problems. It can also be used to 
replace relays and transformers in many 
digital interface applications, as well as 
analog applications such as CRT modula- 





PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


TOP VIEW 





ANODE * » BASE 
CATHODE - » COLLECTOR 
NC 3 ; 2 EMITTER 








LED CHIP ON PIN 2 
PT CHIP ON PIN 5 


TOP VIEW 
ANODE ' ® EMITTER 
cad 
CATHODE 2 7 COLLECTOR 
CATHODE 3 6 COLLECTOR 
Es 
ANODE 4 s EMITTER 


LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 


| 
afl 


(305) 
012 





ANODE 1¥ EMITTER 
CATHODE 2 COLLECTOR 
CATHODE 3 COLLECTOR 

ANODE ¢ Es EMITTER 

ANODE »5 L EMITTER 
CATHODE Ss COLLECTOR 
CATHODE 7 COLLECTOR 

ANODE aE EMITTER 


LED CHIPS ON PINS 2, 3, 6, 7 
PT CHIPS ON PINS 10, 11, 14, 15 


130 
(3:30) 
(3 81) 

150 


300 

Uf veh 

4 203) Tye 
¢ 305) 
012 





tion. The 1LD74 offers two isolated Specifications are subject to change without notice. 


channels in a single DIP package while the 
11074 provides four isolated channels 
per package. 
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MAXIMUM RATINGS 


Gallium Arsenide LED (each channel) 


Power Digsisatio@-25 > oro hone crs 4 ors 5 ear ke Ree awh tah Sere ee edo bas 150 mW 
Deraie Linearly trom, 25 Cee No eh ad Pel tere irae hen te e dy cao waned 1.33 mw/°C 
Continuous Forward Current... 0.0.0.0. 0. cee ee ee eee eee eee ene 60 mA 
Peak Reverse Voltage .......... ree cscns te Ne No Sai ah oye th td a Reo ch, et ae San cea Mapes 3.0V 
Detector-Silicon Phototransistor (each channel) 
Power Dissipation @ 25°C 2... eee eee nee een eens 150 mW 
Derate Linearly from 25°C 2... eee eee bee eens 2.0 mW/°C 
Collector-Emitter Breakdown Voltage (BVcEG) «2. ee 20V 
Package 
Total Package Dissipation at 25°C Ambient (LED Plus Detector) 
PETA ee eth ag te ad, A te anda cd gy Sigel oat leh sates ye tbetieeh Calse Mane ateag! somttace dens has. 200 mW 
Bs Oey 2. Vea ESE GPa ee CORTE Oa ERs OG PRS OER ome EY 400 mw 
VOTE sea tee is Seen Se oN ee NM EEL Tantei ah Re Iue Fay ovate Me eas DAE Lats ete, 500 mW 
Derate Linearly From 25°C 
ETA As wets neh tes hie fue te ceainacy oa oN Ne GN tb shcte fet ia asa ae Be ps to ein hot eas ghd 3.3 mW/°C 
WPA, etal at td eh hie ie oe te itp Od a Sie AN Meee tt Ale ath ig De 48) 5.33 mw/°C 
POT vg races the Aho peach Rls nnd WA A oho Mente Ade owt Be Sea Wes dont ae loa: 6.67 mW/°C 
Storage Termiperatne cc Geca 6.6 bd. 4d aa erareth, uae PRs Ze RS oe Be aw eae es -55°C to +150°C 
Opetating Temperatures. icc Ave ola dy Dok ee tween eae ole a eRge —55°C to +100°C 
Lead Soldering Time @ 260°C 0... ee ee eden ene n ees 10 sec 


ELECTRICAL CHARACTERISTICS PER CHANNEL (at 25°C Ambient) 


Parameter Min Typ Max Units Test Conditions 
Gallium Arsenide LED 
Forward Voltage 1.3 1.5 V lr = 20mA 
Reverse Current 0.1 100 HA Vp», =3.0V 
Capacitance 100 pF VR =0 
Phototransistor Detector 
BVceo 20 50 Vv lo=1mA 
IcEO 5.0 500 nA Vee = 5V,l- =O 
Collector-Emitter Capacitance 2.0 pF Vee =0 
Coupled Characteristics 
DC Current Transfer Ratio 12.5 35 % le = 16 mA, Vee = 5V 
Vsat 0.3 0.5 Vv Ic =2mA,!—-=16mMA 
Capacitance, Input to Output 0.5 pF 
Breakdown Voltage 7500 VDC t= 1sec. 
Resistance, Input to Output 100 GQ 
Switching Times 
ton 3.0 Us Re =100 92, Voce = 10V 
toFF 3.0 Ms Ic = 2mA 


Specifications subject to change without notice. 
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Optocouplers 
(Optoisolators) 


IL74 Single Channel 

Typical switching characteristics 
versus base resistance Typical switching times Collector current versus 
Saturated operation) versus load resistance collector voltage 

1000 
Input: Input: Normalized to: 
Ip = 10 mA 500 } IF = 10 mA Lip = 10 mA 
L Pulse width = 100 mS Pulse width = 100 mS Vee = 10V 
Duty cycle = 50% Duty cycle = 50% Tamb = 25°C 
(see Switching time test {see Switching time test 
schematic 1 and schematic 2 and 
waveforms) waveforms) 























Switching time (us) 
Switching time (,«s) 











Ic (Normalized output current) 


















































50K 100K 5 4 5 10 2 


Base-emitter resistance. Ree (2) Load resistance, RL (Ka) VCE{V) 


1L74 Single Channel 
Typical forward voltage Typical output current (Icg) Typical leakage current 
versus forward current versus input current versus ambient temperature 








1.4 100 
































Output current. ICBiy.A) 


VcB = 10 V 
Tamb = 25°C 








Forward voltage, Ve{v) 





Leakage current. IceQ (nA) 





























5 10 20 40 
Forward current, IF(ma) Input current. SF(ma) Ambient temperature (°C) 


Output current Collector current versus 
versus temperature diode forward current 


10 

Normalized to: Normalized to: 
IF = 10 mA Ip = 10 mA 
+ VE = 10 V Vce = 10 V 
Tamb = 25°C Tamb = 25°C 




















ic (Normalized output current) 
ic (Normalized collector current) 
































ry 


0 25 50 7 100 5 10 
Ambient temperature (°C) Forward current. IF (may 








Switching time test schematic and waveforms 


Vec = 10V INPUT J he et 


43K 
Vout 


OUTPUT 


Switching time test schematic 1 Switching time test schematic 2 





IL-74 
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SIEMENS 





FEATURES 


@ High Speed 


@ Faraday Shielded Photodetector for 
Improved Common Mode Rejection 


@ DTL/TTL Compatible -5V supply 


®@® Three State Output Logic for Multi- 
plexing 


® Built-in Schmitt Trigger to Avoid 
Oscillation 


@ Underwriters Lab Approval #E52744 


DESCRIPTION 


[L101 is an optically coupled pair employ- 
ing a Gallium Arsenide Phosphide LED 
and a silicon monolithic integrated circuit 
including a photodetector. High speed 
digital information can be transmitted 

by the device while maintaining a high 
degree of electrical isolation between 
input and output. The 1L101 can be 

used to replace pulse transformers in 
many digital interface applications. A 
built-in Schmitt Trigger provides hyster- 
esis to reduce the possibility of oscillation. 


IL101 


HIGH SPEED 
THREE STATE 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


380 
(9.65) 
(10.16) 
400 


pene I BL 


240 

(6.10) 

(6.60) Vo 
260 


; 
oa ed UT Ed Ta 


GROUND 





Absolute Maximum Ratings 


Storage Temperature... 0.2... 0... cee eee eee -55°Cto +125°C 
Operating Temperature... 0.0... ee eee ee O°C to +70°C 
Lead Solder Temperature ........... 00000000000 260°C for 10 Sec. 
Input Diode 
Forward DG:Current: cucu 2cacee cit Sande Gabe asda wees 10 mA 
Reverse: Voltage’ om faves SNR aA Ke He ten da eed Lng aed Mead 5V 
Output - iC 
Supply Voltage - Voc... 6 cece ence eens 7V 
Enable Input Voltage- Ve... . 2. ee eee 5.5V 
(Not to exceed Vec by more than 500 mV) 
Output Collector Current-IC 2.0... eee eee eee 100 mA 
Output Collector Power Dissipation ......... 0.0.0. cee 100 mW 
Output Collector Voltage - VOUT «---- cece ce eee ee 7Vv 
Isolation Voltage (Input-Output) -DC ..................000. 6000V 


Electrical Characteristics : 
Over Recommended Temperature (Ta = 0°C — 70°C) 
Test 
Parameter Min. Typ. Max. Units Conditions Fig. Note 

lin (1): Logic (1) Input 

Current to Ensure 

Logic (0) Output 5 mA 1 - 
lin (0): Logic (0) Input 

Current to Ensure 


Logic (1) Output 250 pA 1 ~ 
Vg (1): Logic (1) Gate 
Voltage 2.0 Vv - = 
Ve (0): Logic (0) Gate 
Voltage 8 V se 
Vour (0): Logic (0) 
Output Voltage 35 #6 Vv Vec = 5.5 V, 
VG = 2.4V, 
lin = 5 mA, 
lout (Sinking) = 16 mA 
lec 18 22 mA Veg 5.5V 
Vg = 0.5V 
lin = 0,10 MA 


Specifications are subject to change without notice. 


6-43 


Optocouplers 


(Optoisolators) 





Switching Characteristics at Ta = 25°, Voc = 5V PULSE 
| sie ong ogre 
Par-meter Min. Typ. Max. Units Conditions Fig. ta = 5ns 
tpg (1): Propagation 
Delay Time to INPUT 
Logical (1) Level RL = 35022, aon mING. 47a 
CL = 15pF, NODE 
lin = 7.5 mA “Cy is approximately 15pF, which includes 
teg (0): Propagation Probe and stray wiring capacitance. 
Delay Time to 350mV {1,, = 7.5mA) 
Logical (0) Level RL = 35002, 175MV (lig = 3.75mA) 
CL = 15pF, 
lin = 7.5mMA 
tate: Output Rise-Fall OUTPUT 
Time (10-90%) RL = 35022, Vout 
CL = 15pF, 
lin = 7.5mMA 
Test Circuit for tog (0) and tg (1). 


Fig. 1 
Electrical Characteristics—Input-Output at Ty = 25°C 
Test 

Parameter Symbol Min. Typ. Max. Units Conditions Fig. TRUTH TABLE (Positive Logic) 
Insulation Vol- 

tage (Input: [ input* | Enable | Output _| 

Output) BV; 6000 7500 VOC t = 1 Sec. 
Resistance (In- 

put-Output)R 4.9 1012 Q V4.9 = 500V 
Capacitance 

(input-Out- 

put) Cr.0 05 O8 pF f=1MHz 


ae ae ee ae 
Cel Eee et 
ee ae ee ee 
| o | Oo | lft | 


*See definition of terms for 
logic state. 


Electrical Characteristics—Input Diode at Ta = 25°C 


Test 
Parameter Symbol Min. Typ. Max. Units Conditions Fig. 
Forward 
Voltage Ve 1.5 1.75 V lin =10mA 
Reverse Break- 
down Voltage Ver Vo dg = 10nA 
Capacitance Cin 10 pF V=0O, 
f = 1MHz 


Operating Procedures and Definitions 


Logic Convention. The IL-101 is defined in terms of positive logic. 
Bypassing. A ceramic capacitor (.01uF min.) should be connected from 
pin 8 to pin 5. Its purpose is to stabilize the operation of ‘the switching 
amplifier. Failure to provide the bypassing may impair the switching 
properties. 

Polarities. All voltages are referenced to network ground (pin 5). Current 
flowing toward a terminal is considered positive. 

Gate Input. No external pull-up required for a logic (1). 


NOTES: 


1. The tog(1) propagation delay is measured from the 3.75 mA point on the trailing 
edge of the input pulse to the 1.5V point on the trailing edge of the output pulse. 

2. The tpg (0) propagation delay is measured from the 3.75 mA point on the input 
pulse to the 1.5V point on the leading edge of the output pulse. 

3. Pins 2 and 3 shorted together, and pins 5, 6, 7, and 8 shorted together. 

4. At 10mMA V_e decreases with increasing temperature at the rate of 1.6mv/°C. 
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SIEMENS 





FEATURES 


¢ 7500 Voit Isolation Voltage 

¢ High Current Transfer-Ratio 
(75%-450%) 

¢ High Collector-Emitter Voltage 
BVcEo = 70 V 

¢ Long Term Stability 

¢ Industry Standard Dual-In-Line 


¢ Min 10% Current-Transfer-Ratio 
Guaranteed @lf = 1 mA 


¢ Underwriters Lab Approval #£52744 
¢ VDE Approvals 0883/6.80, 0804/1.83 


DESCRIPTION 


The IL201, IL202, IL203 are optically 
coupled pairs employing a Gallium Arsenide 
infrared LED and a silicon NPN phototran- 
sistor. Signal information, including a DC 
level, can be transmitted by the device while 
maintaining a high degree of electrical isola- 
tion between input and output. The 1L201, 
IL202, IL203 can be used to replace relays 
and transformers in many digital interface 
applications, as well as analog applications 
such as CRT modulation. 


IL201/1L202/IL203 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 





Maximum Ratings 


Electrical Characteristics (0°C — 70°C unless otherwise specified) 


Gallium Arsenide LED 


Power Dissipation @ 268°C... . ee ee 200 mw 
Derate Linearly from 25°C ...........000.4 2.6 mW/°C 
Continuous Forward Current... .........04. 100 mA 
Peak Reverse Voltage... ............0.0005 6.0V 
Detector (Silicon Phototransistor) 
Power Dissipation @ 25°C... eee 200 mw 
Derate Linearly From 25°C... 1... ee 2.6 mw/°C 
Collector-Emitter Breakdown Voltage (BVcEG)..... . .30V 
Emitter-Coijlector Breakdown Voltage (BVeco).......7V 
Collector-Base Breakdown Voltage (BVcgo).........70V 
Package 
Total Package Dissipation at 25°C Ambient 
(LEO Plus Detector)... 2... .. eee ee ee 250 mw 
Derate Linearly From 25°C... ee 3.3 mw/°C 
Storage Temperature... ...........00, -55 to +150°C 
Operating Temperature... ..........006 -55 to +100°C 
Lead Soldering Time @ 260°C... 0... ee ee 10 sec 


Test 
Parameter Min Typ Max Unit Condition 
Gallium Arsenide LED 
Forward Voltage Vp 1.2 1.5 Vi ip=20mA 
Forward Voltage Ve 1,0 1.2 Vo ip=imaA 
Reverse Current IR 0.1 10 pA VR=6V 
Ta= 28°C 
Breakdown Voltage Vp 6 20 VoeIR=10 pA 
Phototransistor Detector 
Hee 100 200 Voce = SV, 
Ie = 100 uA 
BVcEo 70 Voig=imA 
BVEco 7 10 Vtg +100 KA 
BVcgo 70 90 Vi [g=10 pA 
IcEO 5 50 nA Veg = 10V, 
Ta = 28°C 
Coupled Characteristics 
Base Current 
Transfer Ratio 0.15 % Ip=10mA 
(BTR) Vep= 10V 
VcE (set) 0.4 Voip=10mA 
I¢=2mA 
OC Current Transfer Ratio (CTR) 
1L201 75 100 150 % Ip=10mA 
IL202 125 200 2650 % Ve,=10V 
{L203 225 300 450 % 
OC Current Transfer Ratio (CTR) 
1L201 10 % Ip=1mMA 
(L202 30 % Voge =10V 
1L203 50 % 
input to Output 
Isolation Voltage 7500 VDC t =1-sec. 


Specifications are subject to change without notice. 
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Optocouplers 
(Optoisolators) 





100 


Switching time (.s} 


oa 


Forward voltage, VF(V) 


i¢ (Normatized output current) 


= 
S 


Typical switching characteristics 
versus base resistance 
(Saturated operation) 


Pulse width = 100 mS 
Duty cycle = 50% 

{see Switching time test 
schematic 1 and 
waveforms) 























50K 100K 
Base-emitter resistance, Rae (2) 


Typical forward voltage 
versus forward current 














Forward current, lF(ma) 


Output current 
versus temperature 


Normalized to: 


Ip = 10 mA 
Tamb = 25°C 














0 25 50 
Ambient temperature (°C) 











8 


Switching time (ns) 


Output current, IcB(.A) 


ic (Normalized collector current) 


a 
—) 


—) 


a 


so 


a 


10 


° 


tad 
we 


Typical switching times 
versus load resistance 





Pulse width = 100 mS 
Duty cycle = 50% 

(see Switching time test 
schematic 2 and 
waveforms) 














06 of 5 10 
Load resistance, Ri (K2) 


Typical output current (log) 
versus input current 

















Ves = 10 V 
Tamb = 25°C 











10 
Input current, IF(mA) 


Collector current versus 
diode forward current 


Normalized to: 











Lif = 10 mA 
Vee = 10V 
Tamb = 25°C 




















Forward current, IF (mA) 





Ic (Normalized output current) 


Leakage current, ceo (nA) 


o 


bat 
wn 


eo 


g 


Collector current versus 
collector voltage 


Normalized to: 
Flr = 10 mA 
VcE = 10 V 
Tamb = 25°C 











Typical leakage current 
versus ambient temperature 

















r 


Vce = 50V- 
VcE = 30 V- 
VCE = 10. 














20 40 60 
Ambient temperature (°C) 





80 





100 


Switching time test schematic and waveforms 


Vcc = 10 V Vcc = 10 V 


43K 


Vout INPUT RL 
-_o : Vout 
Ree Ze 


Switching time test schematic 1 Switching time test schematic 2 
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SIEMENS 





FEATURES 


¢ Industry Standard SOIC-8 
Surface Mountable Package 


¢ Standard Lead Spacing of .05” 


e Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 


e 2500 VRMS, Isolation Voltage 


¢ High Current Transfer Ratios, 3 Groups: 
1L205, 40 - 80% 
IL206, 63 - 125% 
1L207, 100 - 200% 


* High BVceEo, 70 V 


¢ Underwriters Lab Approval #E52744 
(Code Letter P) 

¢ Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 


DESCRIPTION 


iL205/206/207 are optically coupled pairs 
employing a GaAs infrared LED and a silicon 
NPN phototransistor. Signal information, 
including a DC level, can be transmitted by the 
device while maintaining a high degree of 
electrical isolation between input and output. 
The IL205/206/207 come in a standard SOIC-8 
small outline package for surface mounting 
which makes them ideally suited for high 
density applications with limited space. In addi- 
tion to eliminating through-holes requirements, 
this package conforms to standards for surface 
mounted devices. 


A specified minimum and maximum CTR allows 
a narrow tolerance in the electrical design of the 
adjacent circuits. The high BVceg of 70 V gives 

a higher safety margin compared to the industry 
standard 30 V. 


See Appnote 39 for solderability information. 


IL205/IL206/IL207 


PHOTOTRANSISTOR 


SMALL OUTLINE 


SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 
MODEL NO. 


-234 + 010 
(5.94 + .25) 


016 (.41) DATE CODE 


192 
(4.88) 
004 (.10) 
008 (.20) me (1.2) 
060 
TyP 
TOLERANCE .005 (Unless otherwise specified) 


Maximum Ratings 
Gallium Arsenide LED 


LEAQ COPLANARIT 
$0015 
(04) 


8 NC 
7 BASE 
6 COLLECTOR 


5 EMITTER 


045 
(1.14) 





Power Dissipation @25°C «0. cee tenes 90 mW 
Derate Linearly from 25°C 11... eee 0.8 mW/°C 
Continuous Forward Current 2.2.00 00. cette 60 mA 
Peak Reverse Voltage .. 0... eee teen ene 6.0V 
Detector (Silicon Phototransistor) 
Power Dissipation @25°C.... vo sak guca sack ba pe ay PR ee eee aI es 150 mW 
Derate Linearly from 25°C 0.1... cc eee 2.0 mW/°C 
Collector-Emitter Breakdown Voltage (BVcE9) «ee 70V 
Emitter-Collector Breakdown Voltage (BVego) «- 6 teens 7V 
Collector-Base Breakdown Voltage (BVcgo).. eee 70V 
Package 
Total Package Dissipation at 25°C Ambient 
(LED:Plus' Detector): 4:5. cscccssoend iaatey uted pe pelea eais sho bng 250 mW 
Derate Linearly from 25°C 2... eens 3.3 mW/°C 
Storage Temperature... 6... eee eee ae —55 to +150 °C 
Operating Temperature... eee —55 to +100 °C 
Soldering Time @260 °C oi. ses ogi eed imine ede elie ee Rabe ee ea ele 10 sec 


(See Application Note 39 for a detailed report on solderability tests using dual wave, 


vapor phase and IR reflow soldering processes.) 


Electrical Characteristics (Tan, = 25°C) 


Parameter Min Typ 

Gallium Arsenide LED 

Forward Voltage 1.3 

Reverse Current A 

Capacitance 100 
Phototransistor Detector 

BV ceo 70 

BVeco 7 10 

logo (dark) 5 

Collector-Emitter Capacitance 2 


Coupled Characteristics 
DC Current Transfer 


IL205 40 
L206 63 
IL207 100 


Collector-Emitter Saturation 
Voltage Vee (sat) 


Capacitance, Input to Output 5 
Breakdown Voltage 2500 
Equivalent DC Isolation Voltage 3535 
Resistance, input to Output 100 
tn 3.0 
toi 3.0 


Max 


50 


80 
125 
200 


0.4 


Specifications are subject to change without notice. 
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Test 
Unit Condition 
V le = 60 mA 
pA Va = 6.0 
pF Va = 0 
V lo = 100 pA 
Vv Ie = 100 pA 


MA Vog = 10 V 


ip = 
pF Vog = 0 


% Ip = 10mA, 


Vee = 10 V 
Vv lp = 10 mA, 
Io = 2.0mA 
pF 
VACems t = 1 min. 
VDC 
GQ 
ps lp = 2mA, 
Re = 1009 


ws Vog = 10V 


Optocouplers 
(Optoisolators) 


Typical switching characteristics 

versus base resistance Typical switching times Collector current versus 
(Saturated operation) versus load resistance collector voltage 

1000 
Input: ; Normalized to: 
IF = 10 mA 500 ! tle = 10 mA 
Pulse width = 100 mS —| Pulse width = 100 mS Vee = 10 V 
Duty cycle = 50% Duty cycle = 50% Tamp = 25°C 
{see Switching time test (see Switching time test \e = 20mA 
schematic 1 and schematic 2 and 
waveforms) 


























3 
Switching time (us) 





Switching time (ns) 


wn 








Ic {Normalized output current) 









































i 
50K 100K . 5 10 


Base-emitter resistance, Rae (2) 











Load resistance, RL (KQ) 


Typical forward voltage Typical output current (Icg) Typical leakage current 
versus forward current versus input current versus ambient temperature 






































Vcp = 10 V 
Tamb = 25°C 


Output current, IcB{A) 





Forward voltage, V(v) 





Leakage current. [ceo (nA) 


















































5 10 20 40 60 80 100 
Forward current, Ie(ma) Input current, |F(mA) Ambient temperature (°C) 


Output current Collector current versus 
versus temperature diode forward current 


—1+-—— 10 

Normalized to: Normatized to: 
lp = 10 mA Le = 10 mA 
TVce = 10 V Vee = 10V 
Tamb = 25°C Tamb = 25°C 











o 





° 
a 





2 





Ic {Normalized output current) 
Ic (Normalized collector current) 


° 
a 









































0 25 50 5 10 
Ambient temperature (°C) Forward current. IF (ma) 


Switching time test schematic and waveforms 


Voc = 10 V wow od orale = oe! 


' 

; fe lot | 
43K Petal | 
| 
| 


Vout Peas 


OurPuT 0 | 


Switching time test schematic 1 Switching time test schematic 2 
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SIEMENS 





FEATURES 


¢ Industry Standard SOIC-8 
Surface Mountable Package 


¢ Standard Lead Spacing of .05” 


¢ Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 


¢ 2500 VRMS, Isolation Voitage 
¢ 20, 50, and 100% min. CTR @lp = 10 mA 


© Electrical Specifications Similar to 
Standard 6 Pin Coupler 


¢ Underwriters Lab Approval #£52744 
(Code Letter P) 


¢ Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 


DESCRIPTION 


1L211/212/213 are optically coupled pairs 
employing a GaAs infrared LED and a silicon 
NPN phototransistor. Signal information, 
including a DC level, can be transmitted by the 
device while maintaining a high degree of 
electrical isolation between input and output. 
The 1L211/212/213 come in a standard SOIC-8 
small outline package for surface mounting 
which makes them ideally suited for high 
density applications with limited space. In addi- 
tion to eliminating through-holes requirements, 
this package conforms to standards for surface 
mounted devices. 


A choice of 20, 50, and 100% minimum CTR 
(IL211/1L212/IL213 respectively) at Ip = 10 mA 
makes them suitable for a variety of different 
applications. 


See Appnote 39 for solderability information. 





1L211/1L212/1L213 


PHOTOTRANSISTOR 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 


ANODE:1 8 NC 
234 + 010 


(594 & 25) CATHODE 2 7 BASE 


NC 3 6 ,COLLECTOR 
5 EMITTER 


UL APPROVAL CODE 
016 (41) DATE CODE 


192 
(488) 


004 (.10) 


008 {.20) 
f FT (4.27) 
050 LEAD COPLANARIT 045 
We + 0015 (1.14) 


TOLERANCE .005 (Unless otherwise specified) (04) 


Maximum Ratings 


Gallium Arsenide LED 


Power: Dissipation: @25 °C. ccc scneciaeenen cd eid Gres dats tt eden 90 mW 
Derate Linearly from 25°C 0... eee 0.8 mW/°C 
Continuous Forward Current ..... 00.0 eee ene 60 mA 
Peak Reverse Voltage 0... eect ne 6.0 V 
Detector (Silicon Phototransistor) 
Power Dissipation @25°C «0... ects 150 mw 
Derate Linearly from 25°C oo... eee 2.0 mW/°C 
Collector-Emitter Breakdown Voltage (BVcEg) -- ee ees 30 V 
Emitter-Collector Breakdown Voltage (BVegg) . 0. eee 7V 
Collector-Base Breakdown Voltage (BVogo) ees 70V 
Package 
Total Package Dissipation at 25°C Ambient 
(LED: Pliis:Detecton) ic: 0) cig Watera eRe oda w a eae Ra a Moga eee Meats 250 mW 
Derate Linearly from 25°C 00... cece teens 3.3 mW/°C 
Storage Temperature... 0.02. eee —55 to +150 °C 
Operating Temperature... 0... eee —55 to +100 °C 
Soldering: Time:@260°C. g2.0 on eceeun ea esis d wens ane oglvehna, doy Don eS YS 10 sec 


(See Application Note 39 for a detailed report on solderability tests using dual wave, 
vapor phase and IR reflow soldering processes.) 


Electrical Characteristics (Tamp = 25°C) 


Test 
Parameter Min Typ Max Unit Condition 
Gallium Arsenide LED 
Forward Voltage 1.3 1.5 V Ip = 10mA 
Reverse Current 4 100 pA Vp = 6.0 
Capacitance 100 pF Vp = 
Phototransistor Detector 
BV ceo 30 90 Vv lo = 1A 
BVeEco 7 10 Vv le = 10 pA 
loo (dark) 5 50 nA Vog = 10 V 
lp =0 
Collector-Emitter Capacitance 2 pF Vog = 0 
Coupled Characteristics 
DC Current Transfer 
IL214 20 50 % Ip = 10 mA, 
IL212 50 80 Vog = 10 V 
1L213 100 130 
Collector-Emitter Saturation 
Voltage Ve (cat) 0.4 V lp = 10 mA, 
lo = 2.0mA 
Capacitance, Input to Output 5 pF 
Breakdown Voltage 2500 VACams ft = 1 min. 
Equivalent DC isolation Voltage 3535 VDC 
Resistance, Input to Output 100 GQ 
ten 3.0 HS Ip = 2mA, 
Re = 1002 
tou 3.0 ps Voge = 10 V 


Specifications are subject to change without notice. 
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Optocouplers 


(Optoisolators) 


Typical switching characteristics 
versus base resistance Typical switching times Collector current versus 
(Saturated operation) versus load resistance collector voltage 











100 1000 
Input: Input: T Normalized to 
p= 10 mA IF = 10 mA IF = 10 ma ———}+-____ 
Pulse width = 100 mS Pulse width = 100 mS Vce = 10 V 
Duty cycle = 50% Duty cycle = 50% Tamb = 25°C 
(see Switching time test {see Switching time test 
schematic 1 and schematic 2 and 
waveforms) waveforms) 
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Switching time (us) 








Ic (Normalized output current) 
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Base-emitter resistance, Rpg (2) Load resistance. RL (KA) VCE(V) 


Typical forward voltage Typical output current (Icg) ; Typical leakage current 
versus forward current versus input current versus ambient temperature 
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Vce = S0V: 
Vee = 30 V 
Vee = 10V 


Output current. ICBi.A) 





Forward voltage, VF(V) 





Leakage current, Iceo (nA) 



































Eset 
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Forward current, IF{mA) Input current, IF(mA) Ambient temperature (°C) 


Output current Collector current versus 
versus temperature diode forward current 
EAN Sah 10 
Normalized to: Normalized to: 
It = 10 mA Lif = 10 mA 
Vee = 10 V Vce = 10V 
Tamb = 25°C Tamb = 25°C 
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te (Normalized output current) 
Ic (Normalized collector current) 
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Switching time test schematic and waveforms 


Vec = 10 V INPUT J ah; Saaeenaret 


43K 
Vout 
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Switching time test schematic 1 Switching time test schematic 2 
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SIEMENS 





FEATURES 


¢ Industry Standard SOIC-8 
Surface Mountable Package 


© Standard Lead Spacing of .05” 


¢ Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 


* 2500 VRMS, Isolation Voltage 
¢ Low Input Current Required 
¢ 20, 50, 100% CTR @ip = 1 mA 


¢ Electrical Specifications Similar to 
Standard 6 Pin Couplers 


¢ Underwriters Lab Approval #E52744 
(Code Letter P) 

© Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 


DESCRIPTION 


1L215/216/217 are optically coupled pairs 
employing a GaAs infrared LED and a silicon 
NPN phototransistor. Signal information, 
including a DC level, can be transmitted by the 
device while maintaining a high degree of 
electrical isolation between input and output. 
The IL215/216/217 come in a standard SOIC-8 
small outline package for surface mounting 
which makes them ideally suited for high 
density applications with limited space. In addi- 
tion to eliminating through-holes requirements, 
this package conforms to standards for surface 
mounted devices. 


The high CTR at low input current is designed 
for low power consumption requirements such 
as CMOS microprocessor interfaces. 


See Appnote 39 for solderability information. 





ILZIQD/ILZIO/ILZEf 


PHOTOTRANSISTOR 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 


MODEL NO. 


ANODE: 1 8 NC 
234 + 010 ! 
694 + 25) CATHODE 2 7 BASE 
NC 3 6 COLLECTOR 


NC 4 5 EMITTER 


016 (41) DATE CODE 


92 
(488) 


LEAD COPLANARIT 
+0015 


045 
(1.14) 
TOLERANCE .005 (Unless otherwise specified) (04) 


Maximum Ratings 


Gallium Arsenide LED 


Power Dissipation @25°C 20... 90 mW 
Derate Linearly from 25°C 20... 0.8 mW/°C. 
Continuous Forward Current .. 00... eee ne 60 mA 
Peak Reverse Voltage 06... eet eee nets 6.0V 
Detector (Silicon Phototransistor) 
Power Dissipation @25°C 00... ccc ccc teeny ee 150 mW 
Derate Linearly from 25°C .0 0... eee eeeeae 2.0 mW/°C 
Collector-Emitter Breakdown Voltage (BVogo) 6.6 eee 30 V 
Emitter-Collector Breakdown Voltage (BVeco) «. 6 eee eee 7V 
Collector-Base Breakdown Voltage (BVogo). 6 eee ees 70V 
Package 
Total Package Dissipation at 25°C Ambient 
(EED Plus: Detector) nae we'w meancteedd eee Mash Gis Cenes B ee oS 250 mW 
Derate Linearly from 25°C 6.0... teens 3.3 mW/°C 
Storage Temperature 0... cee eee nts -55 to +150 °C 
Operating Temperature... 6... eee -55 to +100 °C 
Soldering Time @260°C 0... cette teens 10 sec 


(See Application Note 39 for a detailed report on solderability tests using dual wave, 
vapor phase and IR reflow soldering processes.) 


Electrical Characteristics (Tn) = 25°C) 


Test 
Parameter Min’ Typ Max Unit Condition 
Gallium Arsenide LED 
Forward Voltage 1.3 Vv lp = 1 mA 
Reverse Current 4 100 pA Vp = 6.0 
Capacitance 100 pF Vp = 
Phototransistor Detector 
BVcEO 30 90 Vv lb = 1mA 
BVeco 7 10 V le = 10 pA 
logo (dark) 5 50 nA Voge = SV 
I; =0 
Collector-Emitter Capacitance 2 pF Voge = 0 
Coupled Characteristics 
DC Current Transfer 
IL215 20 50 % Ip = 1mA, 
IL216 50 80 Voge = SV 
1L217 100 130 
Collector-Emitter Saturation 
Voltage Vce (sat) 35 4 Vv lp = 1mA, 
Io = 0.1 mA 
Capacitance, Input to Output 5 pF 


Breakdown Voltage 2500 VACams t = 1 min. 

Equivalent DC Isolation Voltage 3535 VDC 

Resistance, Input to Output 100 Ga 

tA 3.0 ps lo = 2mA, 
R- = 1009 

ton 3.0 BS Vog = 10V 


Specifications are subject to change without notice. 
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Optocouplers 
(Optoisolators) 


Typical switching characteristics 
versus base resistance Typical switching times Collector current versus 
(Saturated operation) versus load resistance collector voltage 

1000 10 





Normanzed to: 
Flr = 10 m 
Pulse width = 100 mS —J Vee = 10 V 
Duty cycle = 50% Tamb = 25°C 
(see Switching time test 
schematic 1 and 
waveforms) 
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versus forward current versus input current versus ambient temperature 
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Vee = 10 V 
Tamb = 25°C 
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5 
Forward current, IF(ma) Input current, lF(ma) Ambient temperature (°C) 


Output current Collector current versus 
versus temperature diode forward current 
- 10 


Normalized to: Normalized to: 
IF = 10 mA Lip = 10 mA 


ve = 10 V. Vee = 10 Vv 
2 [tne = 2% pide lg = 20 mA Tamp = 25°C 


|F = 10 mA 


Ip = 5mA 
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Ic {Normalized output current) 
Ic (Normalized collector current) 
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Switching time test schematic and waveforms 


Vec = 10 V INPUT J es (ee 


INPUT 43 K 
Vout 


Switching time test schematic 1 Switching time test schematic 2 
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SIEMENS 





FEATURES 


e Industry Standard SOIC-8 
Surface Mountable Package 


¢ Standard Lead Spacing of .05” 


¢ Available in Tape and Reel 
Option (Conforms to 
EIA Standard RS481A) 


¢ Photodarlington: 
1L221, IL222, IL223 


¢ AC Input: IL256 


For more details, please contact 
factory. 


PHOTODARLINGTON 1L221/1L222/IL223 


ac input 1L256 


SMALL OUTLINE COUPLER 
Advance Data Sheet 


Package Dimensions in Inches (mm) 


.234 + 010 
(5.94 + .25) 


pe 016 (.41) 


192 


TOLERANCE .005 (Unless otherwise specified) 


Device Types and Preliminary Specifications 


Isolation 
Breakdown 
Photo- Voltage 
darlington CTR @ ik Min. VAC (rms)! 
1L221 100% MIN 1 2500 
IL222 200% MIN 1 
L223 500% MIN 1 
AC Input 
{L256 20% MIN1 10 2500 


Specifications are subject to change without notice. 


13:1 CTR symmetry. 


PIN OUT 





Byceo 
1mA 


V min 
30 


DESCRIPTION 
ANODE 
CATHODE 

NO CONNECT 
NO CONNECT 
EMITTER 
COLLECTOR 
BASE 

NO CONNECT 


045 
LEAD COPLANARIT (1-44) Re 
+.0015 § EB 
(04) es 
53 
si 
Vo_ (SAT) 
Ice Ip = 1ImA 
Veg = SV Ip = 500nA 
nA max Vv max 
50 1.0 
50 1.0 
50 1.0 
Vee (SAT) 
loco Ip = 10mA 
Voge = 10V Ip =2mA 
nA max Vv max 
100 0.4 


30 
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SIEMENS 





FEATURES 


* AC or Polarity Insensitive Inputs 
¢ 7500 Volt Breakdown Voltage 


¢ Selected Current Transfer Ratios 
(20%, 50%, 100% Min.) 

¢ Industry Standard Dual-In-Line 

* Built-In Reverse Polarity 
Input Protection 

¢ Improved CTR Symmetry 

e Underwriters Lab Approval #E52744 

¢ VDE Approvals 0883/6.80, 0804/1.83 


DESCRIPTION 


The IL250/251/252 are bidirectional input 
optically coupled isolators. They consist of 
two gallium arsenide infrared emitting diodes 
coupled to a silicon NPN phototransistor in a 
6-pin dual-in-line plastic package. 


The IL250 has a minimum CTR of 50%, the 
IL251 has a minimum CTR of 20%, and the 
[L252 has a minimum CTR of 100%. 


They are designed for applications requiring 
detection or monitoring of AC signals. 


IL250/IL251/IL252 


BIDIRECTIONAL INPUT 
OPTOCOUPLERS 


Package Dimensions in Inches (mm) 


CATHODE ANODE 2 


ANODE CATHODE 1 6 BASE 
Y A 
| 5 COLLECTOR 


NC 3 4 EMITTER 


Maximum Ratings 


Gallium Arsenide LED 


Power Dissipation at 25°C 0.00. cee eet n etn nn tas 200 mW 
Derate Linearly from 25°C 2... eens 2.6 mW/ °C 
Continuous Forward Current... 0.000 cece tenes 100 mA 
Peak Reverse Voltage . 6.06... nes 3.0 V 
Detector (Silicon Phototransistor) 
Power Dissipation at 25°C 20... eee eens 200 mW 
Derate Linearly from 25°C «0. tees 2.6 mW/ °C 
Collector-Emitter Breakdown Voltage (BVceg) . 6 eee 30 V 
Emitter-Base Breakdown Voltage (BVeco) «6. eect eneees 5V 
Collector-Base Breakdown Voltage (BVcgg) -. 6 ete teens 70V 
Package 
Total Package Dissipation at 25°C Ambient 
(LED: Plus. Detector): ac. a0 visle ewe Cid odie facilis Levee Peewee niles 250 mW 
Derate Linearly from 25° 00... tenes 3.3 mW/ °C 
Storage Temperature... teens -55°C to + 150°C 
Operating Temperature 0.0... eee -55°C to.+ 100°C 
Lead Soldering Time at 260°C... eee 10 sec 


Electrical Characteristics (Tamp = 25°C) 


Parameter Min Typ Max Unit Test Condition 
Gallium Arsenide LED 
Forward Voltage Ve 12 «61.5 VsJp = +10mA 
Phototransistor Detector 
BVoeo 30-50 VioIg=1mA 
BV eco 7 10 Vlg = 100 pA 
BVcg0 70 90 ViIl¢ = 10 pA 
logo 5 50 nA Voge = 10 V 
Coupled Characteristics 
Vo_(sat) 0.4 Vip = £16mMA, lo =2mA 
DC Current Transfer Ratio (CTR) 
IL250 50 % |p = +10 MA, Vog = 10V 
L251 20 
IL252 100 
Symmetry 
CTR @ +10 mA 
CTR @ 10 mA 2 
Input to Output 
Isolation Voltage (t = 1 sec) 7500 VDC 
5300 VACems 


Specifications subject to change without notice. 
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Typical Optocoupler Characteristic Curves 
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FEATURES 


¢ 400 Volts Blocking Voltage 

¢ Turn On Current (It) 5.0 mA Typical 
* Gate Trigger Current (Ig7) - 20uA 

¢ Gate Trigger Voltage (tg7) - 0.6 Volt 
¢ 7500 Volt Isolation Voltage 

¢ Surge Anode Current - 1.0 Amp 

* Solid State Reliability 

e Standard Dip Package 

¢ Underwriters Lab Approval #E52744 


DESCRIPTION 


The IL400 is an optically coupled SCR 
employing a GaAs infrared emitter and a 
silicon photo SCR sensor. Switching can be 
accomplished while maintaining a high 
degree of isolation between triggering and 
load circuits. It can be used in SCR triac and 
solid state relay applications where high 
blocking voltages and low input current 
sensitivity is required. 





IL400 


PHOTO SCR OPTOCOUPLER 
Advance Data Sheet 


Package Dimensions in Inches (mm) 


340 
(B64) 
i914) 


ANODE 1 6 GATE 
CATHODE 2 5 ANODE 


NC 3 4 CATHODE 


Maximum Ratings 
Gallium Arsenide LED (Drive Circuit) 


Power Dissipation at 25°C 20. 100 mW 
Derate Linearly from 25°C 26... cette ene 1.05 mW/ °C 
Continuous Forward Current... 000... es 60 mA 
Peak Reverse Voltage ©. 0... eet nnn es 6.0V 
Peak Forward Current (100 ys, 1% Duty Cycle) ..........0. 00... eee 1.0A 
SCR Detector (Load Circuit) 
Power Dissipation at 25°C ambient. ... 0.0.00. cece ee eee 200 mW 
Derate Linearly from 25°C 01. cee eee 2.11 mW/°C 
Anode Currents. 2:2 gi) ut. wn hagtaiuhoeiet ah Sao teen bikinis AGING erage 100 mA 
Surge Anode Current (6 ms duration) ©0000. eee 1.0A 
Surge Gate Current (5 ms duration) 6.00... ee cee eee 200 mA 
Reverse Gate Voltage 2.0... cece tenet etnies 6.0V 
Anode Voltage (DC or AC Peak) 20... cee 400 V 
Coupled 
Isolation: Voltages. 250.0) ASB Ree eae eS we Gees ae a 6000 VDC 
Total Package Power Dissipation ... 0.0.0... 0c ee ees 250 mW 
Derate Linearly from 25° 060. 2.63 mW/ °C 
Operating Temperature Range .. 6.00.0... eee -55°C to +100°C 
Storage Temperature Range....... 0.0... ccc eee eres -55°C to + 150°C 
Electrical Characteristics (Tamp = 25°C) 
Parameter Min Typ Max Unit Test Condition 
Input Diode 
Forward Voltage 1.2 1.5 V lp = 20mA 
Reverse Voltage 5.0 Vv Ip = 10 pA 
Reverse Current 10 pA Va =5V 
Photo - SCR 
Forward Leakage 0.2 2.0 BA Rex = 27 Kohn, |r = 0 
Current (Ip) Vax = 400 V, TA = 25°C 
Reverse Leakage 0.2 2.0 pA Rex = 27 Kohn, |; = 0 
Current (Ip) Vax = 400 V, TA = 25°C 
Forward Blocking 400 Vv Rex = 10 Kohm 
Voltage (Voy) TA = 100°C 
Iq = 150 pA 
Reverse Blocking 400 V Rex = 10 Kohm 
Voltage (Vp) TA = 100°C 
ly = 150 pA 
On Voltage {V,) - - 1.2 V 1; = 100 mA 
Holding Current (I,,) - - 500 pA Rex = 27 Kohm, 
Vex = 50V 
Gate Trigger - 0.6 1.0 V Vex = 100 V 
Voltage (Vg) Rex = 27 Kohm 
R, = 10 Kohm 
Gate Trigger 20 50 BA Vex = 100 V 
Current (Ig) R, = 10 Kohm 


Rex = 27 Kohm 


Coupled 
Turn-on Current (I-7) 05 50 10.0 mA Vex = 100 V 
Rex = 27 Kohm 
Isolation Voltage 7500 Voc t=1 sec. 
Isolation Resistance 100 G-ohm  V,,. = 500 V 
Isolation Capacitance 2 pF f = 1 MHz 


Specifications subject to change without notice. 
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FEATURES 


* High Output Interference Immunity: 
Static and Commutating dv/dt, 
10,000 V/us (min) 
* Very High Input Sensitivity I-7; (max) = 2 mA 
¢ Zero Voltage Crossing Detector: Vy, <20 V 
¢ Very Low Leakage Current: <10 A (typ) 
* High Isolation Voltage: Vigo = 7500 Voc 
¢ Uses MOSFET Technology 
e Inverse Parallel SCRs Output 
¢ Small 6-Pin Dip Package 
© UL Approval #E52744 
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IL410 


ZERO CRO 


SSING 


PHOTOTRIAC OPTOCOUPLER 


Advance Data Sheet 


Package Dimensions in Inches (mm) 


340 
(8.64) 
(9.14) ———> 


360 


1 Py Fel FY 


| LED ANODE 1 6 


LED CATHODE 2 5 


4 














CROSSING 
CIRCUIT 


DESCRIPTION 


The IL410 consists of a GaAs IRLED optically coup- 
led to an output chip integrating an NPN phototran- 
sistor driving a MOSFET transistor. The MOSFET, in 
turn, triggers the integrated SCR driver. The addition 
of the MOSFET interface reduces the light output of 
the IRLED required to trigger the triac, yielding a 
very high input sensitivity compared to bipolar 
devices. This low Ir will permit off-line loads to be 
driven directly from a microprocessor. A zero- 
crossing circuit limits triac triggering to the zero- 
crossing point of the AC line. 

The IL410 offers a significant increase in both static 
and commutating dv/dt, improving interference 
immunity to false triggering. MOS technology yields 
static dv/dt ratings min. 10,000 V/us for improved 
protection from transient voltage spikes on the AC 
line. The very high commutating dv/dt due to the 
MOS technology and the inverse-parallel SCR 
arrangement will permit elimination of snubber net- 
works required when controlling inductive loads. 


The 600 V blocking voltage will permit control of off- 
line voltages up to 240 VAC with a safety factor 
greater than two and is sufficient for even 380 VAC. 
The IL410 isolates low-voltage logic from 120 and 
220 VAC lines to control resistive, inductive or 
capacitive loads including motors, solenoids, high 
current thyristors or triacs and relays. Applications 
include solid-state relays, industrial controls, office 
equipment and consumer appliances. 


TRIAC ANODE 2 


SUBSTRATE 
DO NOT CONNECT 


TRIAC ANODE 1 





Optocouplers 


(Optoisotators) 


Maximum Ratings 


Parameter Symbol Max 


GaAs IRLED 
Reverse Voltage (@. 100 nA) Va 6.0V 
Forward Current Ie 60 mA 
Forward Surge Current les 15A 
Total Power Dissipation Pp 100 mW 
Derating Factor (above 25°C) 1.33 mW/°C 
Output Driver (TRIAC) 
Off-State Output Terminal Voltage Vorm 600 V 
On-State RMS Current I; ams) 300 mA 
Peak Non-Repetitive Surge Current lism 1.2A 
Total Power Dissipation P, 500 mW 
Derating Factor (above 25°C) 6.6 mW/°C 
Total Package 
Isolation Voltage (t = 1 sec) 7500 VDC 
5300 VAC (RMS) 
Total Power Dissipation 525 mW 
Storage Temperature — 55°C to + 150°C 
Operating Temperature T, — 55°C to + 100°C 
Lead Soldering Temperature 260°C for 5s. 


Electrical Characteristics (lamp = 25°C) 


Test 

Parameter Symbol Min. Typ. Max. Units Conditions 

LED Characteristics 

Forward Voltage Ve 13° 1.5 Vv ip =60 mA 

Reverse Current lp 0.1 10 pA VRa=6V 

Output Detector Characteristics 

Peak Blocking Current loam 10, 100 pA  Vopy=600V 
(Note 1) 

Peak On-State Voltage Vim 18 3.0 Vv Irm = 300 mA 
(Note 1) 

Critical Rate of Rise dv/dt 10000 Vorm = 400 V 
of Off-State Voltage dv/dt 2000 Vorm = 400 V 
(Note 2) 

Critical Rate of Rise dv/dt 10000 
of Commutating dv/dt 2000 
Voltage (Note 2) 

Coupled Characteristics 

LED Trigger Current ler 

Holding Current ly 

Zero Crossing Characteristics 

Inhibit Voltage (Note 3) Vin |; = Rated I,, 

Leakage Current lorme Vorm = 120 V 

Notes: 

1—Either direction. 

2—Both directions. 

3—Load voltage above which the device will not turn on. 


Specifications are subject to change without notice. 
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FEATURES 


High Blocking Voltage: Vprm = 600 V 


High Output Interference Immunity: 
Static and Commutating dv/dt, 
10,000 V/us (min) 


High Input Sensitivity Ip; (max) = 2 mA 
Low Leakage Current: <10 A (typ) 
High Isolation Voltage: Visg = 7500 Voc 
Uses MOSFET Technology 

Inverse Parallel SCRs Output 

Small 6-Pin Dip Package 

UL Approval #E52744 





IL 420 


PHOTOTRIAC OPTOCOUPLER 


Preliminary Data Sheet 


Package Dimensions in Inches (mm) 


6 TRIAC ANODE 2 


§ SUBSTRATE 
DO NOT CONNECT 


4 TRIAC ANODE 1 


DESCRIPTION 


The IL420 consists of a GaAs IRLED optically 
coupled to an output chip integrating an NPN 
phototransistor driving a MOSFET transistor. The 
MOSFET, in turn, triggers the integrated SCR driver. 
The addition of the MOSFET interface reduces the 
light output of the IRLED required to trigger the 
triac, yielding a very high input sensitivity com- 
pared to bipolar devices. This low le will permit 
off-line loads to be driven directly from a micro- 
processor. 

The IL420 offers a significant increase in both static 
and commutating dv/dt, improving interference 
immunity to false triggering. MOS technology yields 
static dv/dt ratings min. 10,000 V/ys for improved 
protection from transient voltage spikes on the AC 
line. The very high commutating dv/dt due to the 
MOS technology and the inverse-parallel SCR 
arrangement will permit elimination of snubber net- 
works required when controlling inductive loads. 
The 600 V blocking voltage will permit control of 
off-line voltages up to 240 VAC with a safety factor 
greater than two and is sufficient for even 380 VAC. 


The IL420 isolates low-voltage logic from 120, 240, 
and 380 VAC lines to control resistive, inductive or 
capacitive loads including motors, solenoids, high 
current thyristors or triacs and relays. 

Applications include solid-state relays, industrial 
controls, office equipment and consumer 
appliances. 
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Optocouplers 


(Optoisolators) 


Maximum Ratings: 


Parameter 


GaAs IRLED 

Reverse Voltage (@ 10nA) 
Forward Current 

Forward Surge Current 

Total Power Dissipation 

Derating Factor (above 25°C) 
Output Driver (TRIAC) 

Off-State Output Terminal Voltage 
On-State RMS Current 

Peak Non-Repetitive Surge Current 
Total Power Dissipation 

Derating Factor (above 25°C) 
Total Package 

Isolation Voltage (t = 1 sec) 


Total Power Dissipation 
Storage Temperature 
Operating Temperature 
Lead Soldering Temperature 


Electrical Characteristics (Tanb = 


Parameter Symbol Min. 
LED Characteristics 
Forward Voltage Ve 
Reverse Current lp 
Output Detector Characteristics 
Peak Blocking Current loam 
(Note 1) 


Peak On-State Voltage Vim 
(Note 1) 

Critical Rate of Rise dv/dt 10,000 
of Off-State Voltage dv/dt 
(Note 2) 

Critical Rate of Rise dv/dt 10,000 
of Commutating dv/dt 
Voltage (Note 2) 

Coupled Characteristics 

LED Trigger Current ler 

Holding Current ly 

Notes: 

1—Either direction. 

2—Both directions. 


Specifications are subject to change without notice. 


Symbol 
Vr 
IE 


lesm 
Po 


Vor 
It AMS) 
TSM 


25°C) 
Typ. 
13 

0.1 


10 


18 3.0 


2000 


2000 


Max 


6.0 V 

60 mA 

15A 

100 mW 
1.33 mW/°C 


600 V 

300 mA 
3A 

500 mw 
6.6 mW/°C 


7500 VDC 

5300 VAC (RMS) 
525 mW 

— 55°C to +150°C 
-— 55°C to + 100°C 
260°C for 5s. 


Test 
Conditions 


|p =60 mA 
Va=6V 


Vor = 600 V 
Tamp = 100°C 


amb 


Iw = 300 mA 


Vorm = 400 V 
Vorm = 400 V 
80°C 
Vorm = 400 V 
Vorm _ 400 V 
80°C 


Vax =5 V 
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FEATURES 


Two Isolated Channels Per Package 
7500 Volt Isolation Voltage 

50% Typical Current Transfer Ratio 
1 nA Typical Leakage Current 
Direct Replacement For MCT6 
Underwriter Lab Approval #£52744 





ILCT6 


DUAL PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


ANODE 1 8 EMITTER 
LK | 
CATHODE 2 7 COLLECTOR 
CATHODE 3 6 COLLECTOR 
Zz 4 


ANODE 4 5 EMITTER 


LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 


130 
(3.30) 


(3.81) 
150 


.020 


1.508) 
(.762) 
.030 
100 


“TL, 01 ; 

+ b 406) a (goal. 
(.508) (305) 
020 012 


Optocouplers 
(Optoisolators) 


DESCRIPTION 


The ILCT6 is a two channel opto isolator 
for high density applications. Each channel 
consists of an optically coupled pair employ- 
ing a Gallium Arsenide infrared LED anda 
silicon NPN phototransistor. Signal infor- 
mation, including a DC level, can be trans- 
mitted by the device while maintaining a 
high degree of electrical isolation between 
input and output. The ILCT6 is 
especially designed for driving medium-speed 
logic, where it may be used to eliminate 
troublesome ground loop and noise problems. 
It can also be used to replace relays and 
transformers in many digital interface appli- 
cations, as well as analog applications such 
as CRT modulation. 


Specifications are subject to change without notice. 
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MAXIMUM RATINGS 


Maximum Temperatures 
Storage Temperature 
Operating Temperature 


Lead Temperature (Soldering, 10 seconds) 


Input Diode (each channel} 
Rated Forward Current, DC 


Peak Forward Current (is pulse, 300 pps) 
Power Dissipation at 25°C Ambient 


Derate Linearly From 25°C 
Output Transistor (each channel) 


Power Dissipation @ 25°C Ambient 


Derate Linearly From 25°C 
Collector Current 

Coupled | 
Isolation Voltage (t = 1 sec.) 


Total Package Power Dissipation @ 25°C Ambient 


Derate Linearly From 25°C 


-55°C to +150°C 
-§5°C to +100°C 


ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 


Parameter 


Input Diode 
Rated Forward Voltage 
Reverse Voltage 
Reverse Current 
Junction Capacitance 


Output Transistor 

Breakdown Voltage, 
Collector to Emitter 
Emitter to Collector 

Leakage Current, 
Collector to Emitter 

Capacitance Collector to 
Emitter 


Coupled 

DC Current Transfer Ratio 
(c/l F ) 

Saturation Voltage — 
Collector to Emitter 

Isolation Voltage 

Isolation Resistance 

Isolation Capacitance 

Breakdown Voltage — 
Channel-to-Channel 

Capacitance Between 
Channels 

Bandwidth 


Switching Times, Output Transistor 
ton 


Toft 
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lo =1.0mA 
Ie =100 pA 
Vee = 10V 


Vce =0V 


Vee = 10 Vite =10mA 


Ico = 2.00mA,!_ =16 mA 


t = 1 sec. 

Vi.9 = 500 V 

f= 1.0 MHz 

Relative Humidity = 40% 


f = 1.0 MHz 


Io = 2.0 mA, Vec =10V 
R, = 1002 


lc = 2mA, Re = 10009 
VceE =10V 





Typical switching times Collector current versus Typical forward voltage 
versus load resistance collector voltage versus forward current 








1000 





Input Normalized to: 
500 | 'F = 10 mA fle = 10 mA 
Pulse width = 100 Vce = 10 V 
Duty cycle = 50% Tamb = 25°C 
(see Switching time 
schematic and 
waveforms) 

















Switching time (4s) 











Ic (Normalized output current) 
Forward voltage, VF(V} 
























































05 1 5 10 i 1 


Load resistance. Ru (K2) Forward current, (may 


Typical Jeakage current Output current Collector current versus 
versus ambient temperature versus temperature diode forward current 


+t 10 

Normalized to: Normalized to: 

IF = 10 mA IF = 10 mA 

VcE = 10 V VcE = 10 V 
Tama = 25°C Tamb = 25°C. 









































Ic (Normalized output current) 
tc (Normalized collector current) 


4 
© 
° 
g 
ge 
2 
gy 
5 
3 
S 
3 
g 
3 


















































20 40 
Ambient temperature (°C) Ambient temperature (°C) Forward current, IF (mA) 


Switching time test schematic and waveforms 


Vcc = 10 V Seu ra 


Ri 
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(Optoisolators) 


Gptocouplers 


SIEMENS ILD32/ILQ32 


MULTI-CHANNEL PHOTODARLINGTON 
OPTOCOUPLER 


Advance Data Sheet 


Package Dimensions in Inches (mm) 


1LD32 i 


1965) gy (TOP VIEW) 
410 16) 


8 EMITTER 
400 ANODE 1 


Dey kK 
yo ma Fy aie ae 7 COLLECTOR 


CATHODE 3 6 COLLECTOR 
Ee 


ANODE 4 
5 EMITTER 


LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 


430 
(3 30) 
(3 81) 


F150 


008 = 
6203) I) 7 - \ 

1305) typ I poe 

012 19° 





(TOP VIEW) 
16 EMITTER 
ANODE 1 
18 COLLECTOR 
CATHODE 2 
CATHODE 3 14 COLLECTOR 
a 13 EMITTER 
ere 12 EMITTER 
FEATURES fi 11 COLLECTOR 
CATHODE 6 
¢ 7500 Volt Isolation Voltage CATHODE 7 10 COLLECTOR 


¢ Very High Current Transfer Ratio ANODE 8 
(500% Min.) 
PT CHIPS ON PINS 10, 11, 14, 15 


¢ High Isolation Resistance 1381 130 
(1011 Q Typical) a 


S80 
¢ Low Coupling Capacitance ‘ts 
¢ Standard Plastic Dip Package 

¢ Underwriters Lab Approval #£52744 


9 EMITTER 
LED CHIPS ON PINS 2, 3, 6, 7 





DESCRIPTION 
: 1 H . ce} 
The 1LD32 and 1LQ32 are optically coupled Maximum Ratings: (At 25°C) 
isolators employing a gallium arsenide infra- Gallium Arsenide LED (Drive Circuit) 
red emitter and a silicon photodarlington Power Dissipation at 25°C 260 teens 150 mW 
sensor. Switching can be accomplished while Derate Linearly from 25°C tenes 2 mWI/°C 
maintaining a high degree of isolation be- Continuous Forward Current... 000.0 ee eee ees 80 mA 
tween driving and !oad circuits. They can be Peak Reverse Voliage....... erent een 3V 
used to replace reed and mercury relays Photodarlington Sensor (Load Circuit) 
jl : : Power Dissipation at 25°C Ambient.... 00.00.0000 0000. c cee eee 150 mW 
with advantages of long life, high speed : 
ects ee as : are Derate Linearly from 25°C 200... ce cee 2.0 mW/ °C 
switching, and elimination of magnetic fields. Collector (Load) Current 2.00.00 0 eee as 125 mA 
The ILD32 offers two isolated channels ina Collector-Emitter Breakdown Voltage (BV ceo) Tactnealnics Redyte Dede. hed eas Aad avait e & ee 30 V 
DIP package and the ILQ32 has 4 channels. Emitter-Coliector Breakdown Voltage (BVeco) - 6.02 cee ee 5V 
These devices can be used to replace pee meee est 
4N32’s or 4N33’s in applications calling for P 1032.0 Ba ray 
several single-channel couplers on a board. Derate Linearly from 25°C —ILD32 00 ee §.33 mW/ °C 
LOB? ra aad spade Mack DAN eee oui 6.67 mW/ °C 
Storage Temperature .. 0.0... -55°C to + 150°C 
Operating Temperature .......0 000.00 -§5°C to + 100°C 
Lead Soldering Time at 260°C... 0.2... eee 10 sec 


Specifications subject to change without notice. 
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Electrical Characteristics (Tamp = 25°C) 
Min Typ Max Unit Test Condition 


Parameter 
GaAs Emitter 
Forward Voltage 1.25 «15 Vv lp = 10mA 
Reverse Current on pA Va =3.0V 
Capacitance 100 pF Va =0 
Sensor 
BVceo V lo = 100 pA, |p = 0 
BVeco Vv le = 100 pA 
nA Vop = 10 V, Ip = 0 


Iceo 
Coupled Characteristics 


Current Transfer Ratio % I; = 10 MA, Veg = 10 V 


Vo Ig = 2 mA, |p = 8mMA 


Voeisar) : 
Isolation Resistance ohm = Vig = S00 V 


Isolation Capacitance ; pF 
Turn-on Time BS { 
Turn-off Time ps 


Isolation Voltage VDC 
(t = 1 sec) VACams 


Veg = 10 V, Io = 50 mA 
I- = 200 mA, R, = 1802 


Optocouplers 
(Optoisolators) 
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FEATURES 


¢ Dual Version of SFK 610/611 Series 
* High Current Transfer Ratios, 4 Groups 
ILD 610-1 40 to 80% 
ILD 610-2 63 to 125% 
ILD 610-3 100 to 200% 
ILD 610-4 160 to 320% 


¢ 7500 Volt Isolation 

. Voce sat 0.25 (< 0.4) Volt 
Ip =10 mA; |, =2.5 mA 

* VcEo 70 Volt 


¢ 100% Burn-in atl; =50 mA 
Tamb = 60°C, t= 24h 
¢ UL Approval #52744 


DESCRIPTION 


The ILD 610 Series is a two-channel opto- 
coupler series for high density applications. 
Each channel consists of an optically coup- 
led pair employing a Gallium Arsenide 
infrared LED and a silicon NPN phototran- 
sistor. Signal information, including a DC 
level, can be transmitted by the device 
while maintaining a high degree of electri- 
cal isolation between input and output. The 
ILD 610 Series is the dual version of the 
SFK 610/611 Series and uses a repetitive 
pin-out configuration instead of more com- 
mon alternating pin-out used in most dual 
couplers. 





ILD 610 SERIES 


DUAL PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


380 
(9.65) 


a: PIN CONFIGURATION: 


3) fA) fe PIN FUNCTION 
240 
(6.10) 
(6.60) 
260 
perrers a Gl Gd 


ANODE 1 
CATHODE 1 
ANODE 2 
CATHODE 2 
COLLECTOR 2 
EMITTER 2 
COLLECTOR 1 
EMITTER 1 





COMI Min mre 


130 
1.27 

ee (3.30) 

(3.81) 

150 


020 


(508) 


(.762) 


030 
10 
(2.54) {.203) ik 
TyP. (.305) 

012 


Maximum Ratings 


Emitter (GaAs LED) 


Reverse Voltage Vr 6 Vv 
DC forward current Ip 60 mA 
Surge forward current (t<10 ps) lesM 1.5 A 
Total power dissipation Prot 100 mw 


Detector (silicon phototransistor) 


Collector-emitter voltage VoEo 70 V 
Collector current Io 50 mA 
Collector current (t= 1 ms) losm 100 mA 
Total power dissipation Prot 150 mw 
Optocoupler 
Storage temperature range Tyg — 55... + 150°C 
Ambient temperature range Tamb — 55... + 100°C 
Junction temperature T, 100 °C 
Soldering temperature 

(max. 10 sec)' Teotd 260 °C 
Isolation test voltage (t = 1sec) Vig 7500 VDC 

5300 VAC (RMS) 

Isolation resistance Riso 10" 2 


1 Dip soldering: Insertion depth <3.6 mm 
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CHARACTERISTICS @ T,,,, 25°C =| 


Emitter (GaAs infared emitter) 

Forward voltage (I; = 60 mA) 1.25 (<1.65) 

Breakdown voltage (ly = 10 nA) 30 (=6) 

Reverse current (Vp = 6 V) 0.01 (= 10) 

Capacitance (Vp =0 V; f= 1 MHz) 25 pF 

Detector (silicon phototransistor) 

Collector—emitter dark current 2 nA 

Collector—emitter breakdown voltage V 
; V 


Emitter—collector breakdown voltage 
Capacitance (Vog = 5 V; f=1 pHz) Cc pF 





Coupled 

Collector—emitter saturation voltage 

(lp = 10 mA, Ig =2.5 mA) Voe (sat) 0.25 (<0.40) 
Coupling capacitance Ce 0.35 














| Group sds 100-1 ILD 610-2 | WD6e0-3 | Woes, | | 


Current transfer ratio' 
lp =10 MA, Vog =5 V 40-80 — 100-200 160-320 % 
Current transfer ratio’ 
lp =1 ma, Vop =5 V 13 min. in. in. 56 min. % 














logo Vor = 10 V) 2 (=80) < < 5 (<= 100) 


CTR will match within a ratio of 1.7:1 


Switching Characteristics 
Linear Operation (without saturation) I-10 mA, Voc =5 V, Ro =75 2 


| Group | | ioeto4 ILD 610-2 | ILD 610-3 ILD 610-4 —— 


Turn on time 2 - hr . 3.2 (<5.6) 3.6 (<5.6) <5.6) 


<4.1) 
<3.5) 


Turn off time 2.9 (<4.1) 3.4 (<4.1) 
Fall time 2.6 (<3.5) 3.1(<3.5) 


= A = 
ILD 610-1 ILD 610-2 ILD 610-3 Ee 610-4 
Turn on time 3.0 (<5.5) 4.3 (<8.0) 4.6 (<8.0) 6.0 (< 10.5) 
Rise time 2.0 (<4.0) 2.8 (<6.0) 3.3 (<6.0) 4.6 (<8.0) 
Turn off time 18 (<34) 24 (<39) 25 (<39) 25 (<43) 


Fall time 11 (<20) 11 (<24) 15 (<24) 15 (<26) 


1( 

Rise time 2.5(<4.0) | 2.9(<4.0) 3 (<4.0) 
7 ( 
5 ( 





6-67 


Optocouplers 


(Optoisolators) 


Typical switching times Collector current versus Typical forward voltage 
versus load resistance collector voltage versus forward current 


1000 7 ——+ 10 
Input: Normalized to: 
500 | IF = 10 mA pn skip = 10 mA 
Pulse width = 100 mS 
Duty cycle = 50% 
{see Switching time test tp = 20 mA 
schematic and 


waveforms) | 




















° 








Ss 
a 





Switching time (4S) 


Forward voltage, VF(V) 





Ss 








tc (Normalized output current) 


















































5 10 
Load resistance, Ru (KQ) Forward current, IF(ma) 


Typical leakage current Output current Collector current versus 
versus ambient temperature versus temperature diode forward current 


; —— 10 
Normalized to: Normalized to: 


Lee oma Lip = 10 mA 
ce = 1 Vee = 10 V 
Tamb = 25°C Tam = 25°C 




















o 





s 
3 





i) 
wo 





2 
Ss 


= 
a 
= 
z 
3 
i 


° 


Ss 
I¢ (Normatized output current) 
Ic (Normalized collector current) 


bad 
wo 












































20 40 60 80 100 5 10 
Ambient temperature (°C) Ambient temperature (°C) Forward current, IF (ma) 


Switching time test schematic and waveforms 


Vec = 10V 


INPUT 0 J Poe wile Seco 


RL 
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SIEMENS SFH600 SERIES 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


138 142 
.343 3.5) (3.6) 
(3.3) (3.1) 
130.422 


021 (.55) y .014 (.35 
018 (.45) * te T( 


> 


.3 (7.62) 


1 ANODE *wone TS ® BASE 
2 CATHODE CATHODE » vad aceasta 
3 NOT CONNECTED ens 


4 EMITTER NC 


Pee LED CHIP ON PIN 2 
PEASE PT CHIP ON PIN 5 





Maximum Ratings 





Reverse Voltage (Vp)... 6. ccc ccc cece eet ttt enter ee tenn ae 6V 
Forward Current (lp) 6... cece ene eee rene tent tne e en nes 60 mA 
Surge Current (Ips), tp SO Be jccsdca opie dserice acetuan yd techy Oly aPale Pasedes 2.5A 
FEATURES Power Dissipation (Prot)... 6c eer crete eee etter tee ene 100 mW 
Detector (Silicon Phototransistor) 
® High Quality Premium Device Collector-Emitter Voltage (CQEQ) «6... eee eee eet n tee ne teens 70 V 
Emitter-Base Reverse Voltage (Vege) .. 6... etter eee 7V 
@ Long Term Stability Collector Current (Ig)... occ ccc e rece eee erect tener nee 50mA 
Collector Current (igg), t=1MS oo. ee eect eee 100 mA 
© High Current Transfer Ratio, Power Dissipation (Pot)... ..:cccccscesecesvecsev esse eerseseeess 150 mW 
4 Groups Coupler 
i 0 Storage Temperature (Tgtor) -. 6 ieee eee tee eee ee -55 to +150°C 

SFH 600-0, 40 to 80% Ambient Temperature (Tamp) -.- 6-0 c eect -55 to +100°C 

SFH 600-1, 63 to 125% Junction Temperature a state ae ok Hote cwae yates edema ena cued meee 100°C 

ci ° Soldering Temperature (TL), V MIN... eee eee entre tees 260°C 

SFH 600 2, 100 to 200% Isolation Test Voltage (1 Min.) (Vi,) (between emitter and detector referred to 

SFH 600-3, 160 to 320% standard climate 23/50 DIN 50014) 0.0.0.6... ccc eee eeeee ence ees 2800 V~ 

. Tracking Resistance ........... cece e eee eee Min. 8.2 mm 

2800 Volt Isolation (1 Minute) Milt Pathe ca gia hcsan a santero cette aah tat Min. 7.3 mm 

Storage Temperature -55 to + 150° C Tracking Resistance 

- Group III (KC = >600) in accordance with VDE0110 § 6 
@ VCE SAT 0.25 (<0.4) Volt Table 3 and DiN 53480/VDE0303, Part 1 

le = 10 mA, Ic =2.5mA As to nominal isolation voltage DIN57883 or VDC0883 applies. 

e UL Approval #E52744 Isolation Resistance (Rig) at Vig = 500 V.- 6.6. eee eee eee es 10'g 
Climatic Conditions 

@ VDE Approval #0883 DIN 40040, Humidity Class F 
Flammability 

DESCRIPTION DIN57471 or VDE0471, Part 2, of April 1975 or MIL-202E, Method 11A 

The optoelectronic coupler SFH 600 Characteristics (Tanp = 25°C) 

comprises a GaAs LED as the emitter Emitter (GaAs LED) 

. ' . . Forward Voltage (Ve), Ip =GO0 MA... eee 1.25 (< 1.65) V 
which is optically coupled with a Breakdown Voltage (Vgp). |= 100 KA 00... eee ee cee cece eee 30(>6)V 
silicon planar phototransistor as the Reverse Current (Ip), VR=3V 0.6 occ ccc cece cece cece cence ees 0.01(< 10) wA 
detector. The component is located in Capacitance (CQ), Ves OV, 81 MAZE insite ota eee de tad poe ee Se 40 pF 

Thermal Resistance (Rth jamb) «+: - 2-2 cette tee eee 750 KIW 


a plastic plug-in case 20 AB DIN 41866. 
The coupler allows to transfer signals 


Detector (Silicon Phototransistor) 
Capacitance, (Vcg¢ =5 V, f= 1 MHz) 


. : CG ee vse tesa eee Boy aac ane nega ty tend cas 2a wid aida ob eee 5.2 pF 
between two electrically isolated eee a ay, Geen ee 65 pF 
circuits. The potential difference Ceg Gh aeh tek Gaeaa nett cae suhatanieuh ieee As etait 4 alas 
between the circuits to be coupled is Thermal Resistance (Reh Jamb) --.- 0-2 e cee ee eee ee 500 KiW 
not allowed to exceed the maximum 
permissable insulating voltage. Specifications subject to change without notice. 
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Characteristics (Continued) 


Coupler 
Collector-Emitter Saturation Voltage (VoE gat) 
If = 10 MA, Ig = 2.5 MA) 0.25 (<0.4)V 
Coupling Capacitance (Cy) 


' 
The couplers are grouped in accordance with their current ratio Te at lp =10 mA 
and Vog =5 V and marked by Roman numerals. 


Collector-Emitter 
Leakage Current 


(Voce = 10 V) ICES 


Linear operation (without saturation) 


hr RID 


— 


Load Resistance (R,) 
Delay Time (tg) 

Rise Time (t,) 
Storage Time (t,) 

Fall Time (ts) 

Cut-off Frequency (fg) 


Vee =6V 


3.0 (< 4,0) 


Tam = 26°C 


Switching operation (with saturation) 


ts 1ka 


— 
or 2 TTL inputs 
with pull-up resistor 
of 2,7 kQ 
TTL level is observed 


but no TTL switching times 


SwitghOn The Coin) 
Rise Time (t) 2.5 (54.0) [9 (4.2) | 4(s5.5) 


Switch-Off Time (tayg) | 19(525)_| 21(527) | 24(<31) _| 
Fall Time (fy) } 11 (514) | 12(s16) | 14 (518) _ | 
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Current transfer ratio asa . 


Minimum current transfer ratio Current transfer ratio as a 
function of diode current (7,,., = O°C) 


as a function of diode current function of diode current (74m, = —25°C) 
(Tump = 25°C, Vee = 5 V) vf = I 

tee ce a VoE=5V Teo Mle 
sete f (fp) 
300 = 












































Ic. 
min 
E 

















































































































































































































10° 





1071 


Current transfer ratio asa . 


Current transfer ratio as a Current transfer ratio as a 
function of diode current (7am, = 75°C) 


function of diode current (Tam = 25°C) function of diode current (7,,. = 50°C) 
VoE=5V 














































































































5 


Current transfer ratio as a Transistor characteristics (8 = 550) 
function of temperature Io = f( Vee) 


Ie 
7 FIN ip =10 mA. Voge =5 V) (Tamp = 25°C. Ip =0) Group 2&3 
mA 
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Optocouplers 


(Optoisolators) 


Output characteristics fc = AV,.) Forward voltage V; = Ais) Collector-emitter off-state current Saturation voltage as a function 
F =AV, . 
(Tamb = 25°C)' Group 2&3 ceo = A n ot collector current and modulation depth 
(Tamb = 25°C, Ip =0) 
: (Tamvi= 25 °C) 
V Veesa =f (Le) 
























































































































































Serulg 


Saruration voltage as a function Saturation voltage as a function Saturation voitage as a function Dlode capacitance C = AV,) 
of collector current and modulation depth of collector current and modulation depth of collector current and modylation depth (Tamb = 25°C. f = 1 MHz) 
for SFH 600-1 for SFH 600-2 for. SFH 600-3 ami , 

Vee sor = Ale) Ver rar = Ale) Vee su = Ale) 


(Tamb = 25°C) V_ (Tamb = 25°C) (Tamb = 25°C) 
ar 10 i 


























































































































































































































Pormisslbie pulse toad Permissible loss Permissible tose Transistor capacitances C = f(V,) 
. perernetar, Tame = 25°C raneletor Prot = {Tamb) diode Pr = AT um) (Tamb = 25°C; f = 1 MHz) 
* and Diode 


mW mA 

HEU TET BRE a 
A Pp 

, f 'y 150 


i 





Transistor 
























































































































































so tell (ah sil | 
10> 10% 10? 107 40° 15 100 °C 


—~t —e | 


om 
































Variation of current transfer ratio 
as a function of load time 


fe 
nA 





[ Vor = 5V 

RL = 1kQ 

Tamp = 60°C 

Je = 30 mA = measurement current 
Rinieme = 750 K/W 

Propability S = 60% 
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SIEMENS 





FEATURES 
® Highest Quality Premium Device 
Built to Conform to VDE Requirements 
Long Term Stability 
High Current Transfer Ratios, 4 Groups 
SFH 601-1, 40 to 80% 
SFH 601-2, 63 to 125% 
SFH 601-3, 100 to 200% 
SFH 601-4, 160 to 320% 
® 5300 Voit Isolation (1 Minute) 
® Storage Temperature —40° to +150°C 
© Voesat 0.25 (< 0.4) Volt 
lr = 10 mA, Io = 2.5 mA 
@ UL Approval #252744 
@ VDE Approval #0883 


DESCRIPTION 


The SFH601 is an optocoupler that is com- 
prised of a GaAs LED emitter which is 
optically coupled with a silicon planar 
phototransistor detector. The component is 
packaged in a plastic plug-in case 20 AB 
DIN 41866. The coupler transmits signals 
between two electrically isolated circuits. The 
potential difference between the circuits to be 
coupled is not allowed to exceed the maxi- 
mum permissible insulating voltage. 





SFH601 SERIES 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


138 142 
(3.5) (3 6) au 
Seay io U8 
].130 .122 ey 


021.55) | .014 (.35) 
018 (.45) * “OT (25) 





Maximum Ratings 


Reverse Voltage (Vp)... cere cece cette eee ete teen nee 6V 
Forward Current (Ip) 0... ccc eee tet e tenets 60 mA 
Surge Current (Ipg), to= VO Bis oe ise jacalnace ath fesctera teenie, Mbe aden Sanaa 2.5A 
Power Dissipation (Ptot) ©... 6-06 e cee teen enter teen eens 100 mw 
Detector (Silicon Phototransistor) 
Collector-Emitter Voltage (VGEQ) -. 1 eee teens 70V 
Emitter-Base Reverse Voltage (Vega) .. 6-5. . 6 rece c tenner ene 7Vv 
Collector Current (IC)... 66ers 50mA 
Collector Current (log), t=1MS 6... ie eee teen eee 100 mA 
Power Dissipation (Prot) ©... 6. eect c eet et ete eee eee 150 mW 
Coupler 
Storage Temperature (Tgtop) ...- cere re eee tenes -40 to +150°C 
Ambient Temperature (Tamp) -- ++ 0-0 cere e eee eer n nee ~40 to +100°C 
Junction Temperature (Tj) 0... cee ne eee n enn ee 100°C 
Soldering Temperature qv. 10'S MaXi.. cicalse ses eae eects cane ym onli as 260°C 
Isolation Test Voltage (Vig), 1 Min. 6... ce cee eect eee eee 5300 VDC 


(between emitter and detector referred to 
standard climate 23/50 DIN 50014) 
Tracking Resistance ........ 0. cece cece eee eee tee teens Min. 8.2 mm 
Alt: Path .cs0ctc cde side palesdavn yeu od Shep dovaa ens teks 6 dates Min. 7.3 mm 
Tracking Resistance 
Group Ill (KC = >600) in accordance with VDE 0110 § 6 
Table 3 and DIN 53480/VDE 0303, Part 1. 
As to nominal isolation voltage DIN 57883 or VDE 0883 applies. 
Isolation Resistance (Rig) at Vig = 500 Vw... ett eee eee 10! 
Climatic Conditions 
DIN 40040, humidity Class F 
Flammability 
DIN 57471 or VDE 0471, Part 2, 
of April 1975 or MIL202E, Method 11A 


Characteristics (Tamp = 25 °C) 
Emitter (GaAs LED) 


Forward Voltage (Vp), Ip =60 MA... eee eee 1.25 (= 1.65) V 
Breakdown Voltage (Vp), R= 100 uA... 6. eee ee ees 30 (=6) V 
Reverse Current (Ip), VRHSV .. 6.1 ee eee eee ene eee 0.01(< 10) pA 
Capacitance (Co) 

CT ek em 4 40 pF 
Thermal Resistance (Rihjamb) «+++ --- etc rteete tet e tt eeree 750 KIW 


Detector (Silicon Phototransistor) 
Capacitance (Vog =5 V; f= 1 MHz) 


0/6) ane ee ec ec ea 6.8 pF 
lo): Se 8.5 pF 
Ce eee eee ak a ee Need Ded ee cent ede eee week ee eed ekg OOS 11 pF 
Thermal Resistance (Ripjamb) ------- eect ee tte etna 500 K/W 


Specifications subject to change without notice. 
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Optocouplers 
(Optoisolators) 


Characteristics (Continued) 


Coupler 
Collector-Emitter Saturation Voltage (VcEgat) 

(Ip =10 MA, IG =2.5 MA)... eee ee eee eee es 0.25 (<0.4)V 
Coupling Capacitance (Cy) 0.0.0... cece eee eee 0.30 pF 


The couplers are grouped in accordance with their current ratio a at 
Ip =10 MA and Vcg =5 V and marked by numbers. 7 


SE BE ae 


40-80 | 63-125 | 100-200] 160-320 








% 





Collector-Emitter Leak 
Mer Leakage | 9 (<50) | 2 (<50)|5 (< 1005 (< 100)] na 


Current (Vo = 10 V), IcEQ 


Linear operation (without saturation) 


10 mA 
5V 
25°C 


Load Resistance (R,) in 
Delay Time (tg) Tam 
Rise Time (t,) 

Storage Time (t,) 

Fall Time (t,) 


Cut-off Frequency (fg) 





Switching operation (with saturation) 
+5V 
fs 1kQ 
as 2.7kQ 
or 2 TTL inputs 
with pull-up resistor -——e TTL 
of 2.7 kQ 


a = TTL level is observed 
Aa ra but no TTL switching times 


2 and 3 
icin iptean| worn 





Switch-Off Time (toy) | 18 (<34) 23 (<39) | 25(<43) 
Fall Time (t,) 11 (<20) 15 (<26) 
0.25 (<0.4) 
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% 
300 
Jo min 


Je 


Minimum current transfer ratio 
as a function of diode current 
(Tamp ™ 25°C, Vee = 5 V) 

te 
eo f (lr) 
Tym lo tm 


aes OO 1 SO 01 | OR OGG 






















































































——~/; 


Current transfer ratio as a 


function of diode current (Timp = 25°C) 






























































10° 2 «5 (10 


——~/r 


2 mA 


Current transfer ratio asa 
function of temperature 


= (7) | (Ip =10 MA, Vog =5 V) 











10 
WA 2 25 

















Current transfer ratio as a 


function of diode current (7am. = -25°C) 


Babiilveadill 


aAW. ACTH 


4 
or 2 5 





1° 2 «865+ 10! 


—-f; 


Current transfer ratio as a 





10" 
2 mA 


function of diode current (7,n, * 50°C) 





1 
10° 20 «510! 


—|i; 


2 mA 


Current transfer ratio asa’ 
function of diode current (7,5 * O°C) 






























































0’? 5 0 2 5 0 2mA 


Current transfer ratio as @ 
function of diode current (Tims = 76°C) 
























































“2 «5 (10! 2ma 


—~I; 


Transistor characteristics (8 = 550) 


Io = Vee) 


mA 


(Tamb = 25°C, 


Ip =0) 





30 


Ic 


| 
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Collector-emitter off-state Saturation voltage as a function 
current of collector current and modula- 
IoeD = f(V, T) Tamp = 25°C, tion depth for SFH 601-1 

f= 9 y CE sat = (lc) (Tam = 25°C) 


u 

18 ; [ 
5 ) 

Tero t14 Veer Ye H 


Output characteristics |, = f(V,.) Forward voltage V; = {(I-) 




















































































































































































































——+T 


Saturation voitage as a function Saturation voltage as a function Saturation voltage as a function 

of collector current and modula- of collector current and modula- of collector current and modula- Diode capacitance C = f(V_ 

tlon depth for SFH 601-2 tion depth for SFH 601-3 tion depth for SFH 601-4 (Tamb = 25°C, f = 1 MHz) 

v Vee sat = (lo) (Tamp = 25°C) V Voce sat = f(lc) (Tamp = 25°C) V Vee sat = (lc) Tamp = 25°C) F 
40 


i te 





eset 8} I ! lif 
bees | 


Fa aan 



















































































































































































ood. 
10° 


——+ 


Permissible puise load Permissible loss transistor Permissible loss diode Transistor capacitances 
= parameter, Tam = 25°C, Prot = fTamb? Prot = f(Tamb? C = (Vo) (Tamp = 25°C; f = 1 
Hz) 


mW 
209, ne 





























































































































































































































10? 107 10° 10° 10's 0 


Set —— Tame 


le 
Variation of current transfer ratio as a function of load time — = f(t) 
lp 





Vee = 5V 
Re =1kQ 
Tomb = 25°C 
‘Ip =60mA 
Measuring current = 10 mA 
Confidence coefficient 
S = 60% 
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SIEMENS SFH 601G SERIES 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


307 


7a) >| 1,38 


| 291 t G5) 
' ‘ 3.3) 
130 


142 ‘a aaa 


(3.6) 


Bl) 
-—~ 5% —+l M —| spacing 


(2.54 mm) 





Maximum Ratings 





Reverse Voltage (Vp)... 6... ccc cece etter e eens 6V 
Forward Current (Ip)... 0.6.60 cece eee te ene eee 60 mA 
Surge Current (Irs), tp= NOS sod lerhn Rada Dra ieie eas Sk etare ee 2.5A 
Power Dissipation (Prot)... 0... 6c cree e cette eens 100 mw 
Detector (Silicon Phototransistor) e 
FEATURES Coltector-Emitter Voltage (VoEQ) .-. 0. eee eee cent neces eeet ene eeeeee ees 70V S 
Emitter-Base Reverse Voltage (Vege)... 6... cece tee nee ees 7V 
e Wide Lead Spacing Collector Current (Ic)... 1. ce ccs cece nenenente ee ee eee eee ene nenenens 50 mA g 
Collector Current (Igg), t=1MS ... 6. eee eee eee 100 mA °o 
¢ Highest Quality Premium Device Power Dissipation (Ptot) ..... 00-0: sceeeseseseese eee ecsteeneeees 150 mW 
* VDE Approval #0883, #0805, #0806 Coupler 
Storage Temperature (Tgtoy) .. 66 cece tte eens -40 to +150°C 
e Long Term Stability Ambient Temperature (Tamb) «--. 6+ 0se00c0eceeeees eee cnees ~40 to + 100°C 
e ‘ Junction Temperature (Tj)... 0. ren ene nee eens 100°C 
High Current Transfer Ratios, 4 Groups Soldering Temperature a), NOS: MAX ei eed cates Phage Serer oti ate Brae’ 260°C 
SFH 601G-1, 40 to 80% Isotation Test Voltage (Vig), 1 MIN. 6.2.6... eee 5300 VDC 
SFH 601G-2, 63 to 125% (between emitter and detector referred to 
SFH 601G-3, 400 to 200% ne climate 23/50 DIN 50014) 
° racking Resistance ....... 6... ere eee ee eee Min. 8.2 mm 
SFH 601G-4, 160 to 320% MPa heed ce tke eek tna tae ranbesd a atic Min. 7.3 mm 
* 5300 Volt Isolation (1 Minute) Techie eee 
Group III (KC = >600) in accordance with VDE 0110 46 
e Storage Temperature ~ 40° to +150°C Table 3 and DIN 53480/VDE 0303, Part 1. 
e VeEsat 0.25 (<0.4) Volt As to nominal isolation voltage DIN 57883 or VDE 0883 applies. ‘ 
= a tsolation Resistance (Rig)), @ Vig = 500 V ..... es eee ieee eee ena 10° '2 
Ir =10 mA, Ic = 2.5 mA Climatic Conditions " ‘i 
e UL Approval #E52744 DIN 40040, humidity Class F 
Fiammabllity 


DIN 57471 or VDE 0471, Part 2, 
of April 1975 or MIL202E, Method 11A 


DESCRIPTION é 
Characteristics (Tamb = 25 °C) 
The SFH 601G is an optocoupler that is com- Emitter ais LED) 

; : ; : ; Forward Voltage (Vp), IF =GO MA «0... eee ee eee 1.25 (= 1.65) V 
seas = cea es a which Is optically Breakdown Voltage (Vgp), IQ =100HA «0... eect rete ees 30 (26) V 
coupled win a silicon planar phototransistor Reverse Current (Ip), VQ = 6 Vo... cece eee ee eee eee e eee anes 0.01 (<10) pA 
detector. The component is packaged in a Capacitance (Co) 
plastic plug-in case 20 AB DIN 41866. The (VR =O Vi f= 1 MHZ) «62... ieee cette etc eee teenies 40 pF 

up! j i io Thermal Resistance (Rthyamb) -------s ccc tee ete ee teens 750 KW 
a ee ett oe. inves ae electri Detector (Silicon Phototransistor) 

y isolated circuits. The potential difference Capacitance (Vog =5 V; f= 1 MHz) 
between the circuits to be coupled is not al- CGB fils in eget inet siatcand cutruses esa Band Wenge mays Mitek Gee 6.8 pF 
lowed to exceed the maximum permissible COB ee eee eee es 8.5 pF 
insulating voltage. CEB eek cee Soli oa denen ene ered Rae Od eee a A ASU POTN S 11 pF 


Specifications are subject to change without notice. 
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Characteristics (Continued) 


Coupler 
Collector-Emitter Saturation Voltage (Vcogsat) 

(Ip = 10 mA, Ig = 2.5 mA) 0.25 (<0.4) V 
Coupling Capacitance (Cx) 


The couplers are grouped in accordance with their current ratio ic at 
Ip =10 mA and Voge =5 V and marked by numbers. 4 


ae ae a 


40-80 | 63-125 | 100-200] 160-320 


Collector-Emi k 
ollector-Emitter Leakage | 5 (59) |2(<50)15 (< 10015 (< 100)| nA 


Current (Vo = 10 V), IGEO 


Linear operation (without saturation) 
ReT5Q 
47Q eoee 

Load Resistance (R_,) 75 
Delay Time (tg) 3.0 (<5.6) 
Rise Time (t,) 2.0-( =< 4.0) 
Storage Time (t,) 2.3 (<4.1) 
Fall Time (ts) 2.0 (<3.5) 
Cut-off Frequency (fg) 


Switching operation (with saturation) 


vf 
J 1k 


-, or 2 TTL inputs 
~ with pull-up resistor 
of 2.7 k& 
o—C} es TTL level is observed 


but no TTL switching times 


Switch-On Time (tein) | 3.0(<5.5) | 4.2(<8.0) | 6.0(<10.5) 
4 





Rise Time (t,) 2.0(<4.0) | 3.0(<6.0) | 4.6 (<8.0) 
Switch-Off Time (tof) 18 (<34) 23 (<39) | 25(<43) 


Fal Time 
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Minimum current transfer ratio Current transfer ratio as 8 Current transfer ratio as 4 
as a function of diode current function of diode current (7,,.. = —25°C) function of diode current (Tumy = O°C) 









































































































































































































































































































































































































Tame = 25°C, Vee = 5 V = 1 2 
a b ‘ce ) fe pug Voge =5V a =F Us} Vce=5V 
% 4, = fle % 
300 103 
Io oe + 
Io min Te 
—_— F —— 
Tp 5 bf aad | 
| 1 
200 2 
10? 
100 5 
2 maar, BS = 
0 - 10' é | EL 
101 100 101 102 mA 107 2 5 10° 2 5 10' 2mA 101 2 5 10° 2 5 1! 2mA 
—+k ——f; —+I, 
Current transfer ratio as a Current transfer ratio as a Current transfer ratio as 2 
function of diode current (7am. = 25°C) function of diode current (74m, = 50°C) function of diode current (7am = 75°C) 
= z I 2 
oF) Voe=5V Tea fe Voce =5V Fa tun Voce =5V 
fF F 
% 
103 
i 
Ir 
5 
Le 
@ 

2 a z 
38 
£2 

102 s 3 

5 

2 

10! a 10 0 
072 5 10 2 5 10' 2maA 012 5 10° 2 5 101 2mA w'2 5 10° 2 5 10) 2 mA. 
—+]; ——--f, ——+I 
Current transfer ratio as a Transistor characteristics (8 = 550) 
function of temperature Io = AVee) (Tamb = 25°C, Ip = 0) 
te =f(N i (ip =10 mA, Voge =5 V) 
% Ir 



























































































































































6-79 





Output characteristics /c = fV..) 


(Tambp = 25°C) 





09 


Saruration voltage as a function 
of collector current and modulation depth 
for SFH 601-2 


v “CE sat= lc) Tamp = 25°C) V-VCE sat= Mle) 
10-— 10 10 


09 Voesar 09 
08 08 08 
| 07 07 07 


Voesat 


06 08 06 
05 05 05 


04 





01 
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Permissible pulse load 

v= parameter, Tamb = 25°C 

Ip = f(t) 
mW 
200 


r-) 


tot 


150 















































yo? 10? 10° 10° 10's 


—PT 
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03 j 03; 


0 
40° 


Forward voltage V; = fir) 


Collector-emitter off-state current 


leew = AV.) (Tamp = 25°C. Ip =0) 






































10" 


Saturation voltage as a function 
of collector current and modulation depth 
for. SFH 601-3 for SFH 601-4 


(Tamb = 25°C) 














Versar °9 











04 



























































Permissible loss 


Permissible loss 
diode Prot = f(Tamp) 


transistor Ptot = f(Tamb) 
mA 


























Litlii) 
100°C 


Saturation voltage as a function 
of collector current and modulation depth 


VIVE sat=lc) (Tamb = 25°C) 

























































































rh) 0 °C 


—— Tam 


Variation of current transfer ratio 
as a function of joad time 


Ie 
tes F(t} 
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Vee = 5V 
Ru = 1k2 
Tomy = 60°C 


Saturation voltage as 8 function 
of collector current and modulation depth 
tor SFH 601-1 
VcE sat = Mic) 
V (Tamb = 25°C) 
10 TT 





4 jd {| 





SH 





+4 





Tm 
LAH 
Salo 










































































Diode capacitance C = AVa) 


(Tamb = 25°C, f = 1 MHz) 


Tey a 





















































Transistor capacitances C = f(V,) 


pt! Tamb = 25°C; t= 1 MHz) 
24 
22 


























































































































1; = 30 mA = measurement current 


Rename = 750 K/W 
Propability S = 60% 





SIEMENS 





FEATURES 


¢ Highest Quality Premium Device 
¢ Built to Conform to VDE Requirements 
¢ Long Term Stability 
¢ High Current Transfer Ratios, 3 Groups 
SFH 609-1, 40 to 80% 
SFH 609-2, 63 to 125% 
SFH 609-3, 100 to 200% 
¢ 5300 Volt Isolation (1 Minute) 
¢ Storage Temperature — 40° to + 150°C 
* Voesat 0.25 (< 0.4) Volt 
Ip = 10 mA, lp =2.5 mA 
e VcEo 90V 
e UL Approval #E52744 
e¢ VDE Approval #0883 


DESCRIPTION 

The optically coupled isolator SFH 609 features a high 
current transfer ratio as well as high isolation voltage, 
and uses as emitter a GaAs infrared emitting diode 
which is optically coupled with a silicon planar photo- 
transistor acting as detector. The component is incor- 


porated in a plastic plug-in package 20 A 6 DIN 41866. 


The coupling device is suitable for signal transmission 


between two electrically separated circuits. The potential 


difference between the circuits to be coupled is not 
allowed to exceed the maximum permissible isolation 
voltage. 


SFH609 


HIGH RELIABILITY 
PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches(mm) 


198 142 
i 3.5) (3.6) 
_ (8.7). (3.3)(3.1) 
“8 65) 130 122 


021 (.55) y .014 (.35 
018 (.45) ~ .04 (.25) 


256 - 





3 (7.62) | 


CATHODE 


ee 
eat 
oa 


TOP VIEW 











| 


BASE 


COLLECTOR 


2 EMITTER 


LED CHIP ON PIN 2 
PT CHIP ON PIN 5 


Maximum Ratings 


Emitter (GaAs infrared emitter) 


Reverse voltage Ve 6 
DC forward current le 60 
Surge forward current (t<10 us)legy 2.5 
Total power dissipation Prot 100 


Detector (silicon phototransistor) 
Collector-emitter voltage 


(/; = 0) Veco 90 
Emitter-base voltage (i, = 0) Veg 7 
Collector current Io 50 
Collector current (f < 1 ms) logy 100 
Total power dissipation Prop =: 150 
Optocoupler 

Storage temperature range Tst9 
Ambient temperature range Tamb 
Junction temperature Tj 100 


Soldering temperature 


(max. 10 sec)') Tsoiq 260 


Isolation voltage (1 min)?) 
between emitter and 
detector referred to 
standard climate 23/50 





DIN 50014 Vi, 5300 
AC reference voltage in acc. with 
DC reference voitage } DIN 57883, 6.80 
and/or VDE 0883, 6.80 
Leakage path min 8.2 
Air path min 7.3 


‘) Dip soldering: Insertion depth 3.6 mm 


?) DC test voltage in accordance with DIN 57883, draft 4/78 


mA 
mW 


mA 
mA 
mW 


—40 to +150 °C 
~40 to +100 °C 


°C 
°C 


Vde 


mm 
mm 


Optocouplers 


(Optoisoiators) 


CHARACTERISTICS @25°C 


Emitter 

Forward voltage (/- = 60 mA) 
Breakdown voltage (/g = 10 nA) 30 (26) 
Reverse current (Vp = 6 V) 0.01 (<10) 
Capacitance (Vp = OV; f = 1 MHz) 40 
Thermal resistance 750 


1.25 (<1.65) 


Detector (silicon phototransistor) 
Capacitance (Vog = 5 V; f = 1 MHz) 
(Vog = 5 Vi f = 1 MHz) 
(Veg = 5 V; f = 1 MHz) 
Thermal resistance 


Optocoupler 

Collector-emitter saturation voltage 

(le = 10 MA, Io = 2.5'mMA) 0.25 (<0.4) 
Coupling capacitance Cc 0.30 


The optocouplers are grouped according to their current 
transfer ratio Io//p at /- = 10 MA and Voge = BV. 


Iofle 
Collector-emitter 
reverse current /cco 
(Voge = 10 V) 





Linear operation (without saturation) 
























































ts R=BQ Switching times 
Toa Vop = SV 
£ I, =10mA a Input pulse 
o—_C —o Vow =5V 
we Laas Tony = 25°C 
——— ma kk | Ou i 
Load resistance A | 75 {[Q rasp 
Turn-on time 3.0 (iS 5. 6) ys 
Rise time 2. 0 (Ss 4. 0) HS 
Turn- off time lott 2. 3 (iS 4. Ve. ys 
Fall time aa 2.0(S3.5) | us 
Cut-off frequency Fog {250 kHz ton i tott 
. e 5 : ‘ +5V 
Switching operation (with saturation) 
2,7kQ 
qr UkQ_—Vog= SV a 
Poe i}—0 
= or 2 TTL inputs TTL level is 
“with a 2.7 kQ observed 
pull-up resistor but no TTL 
L.—____=_-% switching times 
Group 1 2and3 
I, = 20 mA i;=10mA 
Turn-on time ton 3.0 (S 5.5) 4.2 (S 8.0) us 
Rise time t, 2.0 (= 4.0) 3.0 (S 6.0) ps 
Turn-off time tort 18 (S 34) 23 (S 39) ys 
Fall time t 11 (S 20) 14 (S$ 24) ys 
Voc sat 0.25 (S 0.4) Vv 
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Minimum current transfer ratio 
von diode forward current 
% Tame = 25°C; Ve = 8 V 







































































Current transfer ratio (typ.) 
versus diode forward current 
% Tame = 25°C; Vee = 5 V 





























§ 0° 2 5S 10! 2mA 


-—+], 


Current transfer-ratio (typ.) 
versus diode forward current 
Yo Tame = - 25°C; Vee = 5 V 








Current transfer ratio (typ.) 
versus diode forward current 
ly Tmo = 50°C; Vee = 5 V 





= 
Srila 
ANAT | i | 


1° 2 «2S 10° 2mA 


——], 





Current transfer ratio (typ.) 
versus diode forward current 
Sy Tem = OC; Vee = 5 V 























5S 0° 2 5 10! 


—~|, 


Current transfer ratio (typ.) 
versus diode forward current 
% Tam = 75°C; Vee = 5 V 









































Optocouplers 
(Optoisolators) 


Collector current versus 
coilector-emitter voltage 
(Current gain B = 550) 

A Tam = 25°C; Ie = O 


Current transfer ratio (typ.) 
versus temperature 
t, = 10 mA; Ve = 5 V 
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Output characteristics (typ.) Forward voltage (typ.} of the Collector-emitter saturation 
Collector current versus diode versus forward current voltage (typ.) versus collector 
collector-emitter voltage : Collector-emitt erse current current and control range '} for 
Base not connected group t 

TA Tayy = 26°C i Y Tomy = 25°C 

30 10 


=Sae 


===5 







































































































































































Qmne.eSsneeeee 
0 28 DOR OR PSE A AA TR EO | 


0 5 10 15V 


——> Vee 








Collector-emitter saturation Collector-emitter saturation 
voltage (typ.) versus collector voltage (typ.) versus collector Dicas apacitance AYP) Nesey 
current and contro! range’) for nen 25°C; ras 1 MH 

‘ group.2 ma = ‘ z 

0 Famp = 25°C 


1 mm 1 y 

oo UTM Vee at 09 

o8}—t+ Ht | 08 | 
o7 
08 
05 
04 
03 
02 












































































































































') Ip = 2x Ic means that the current flow of the diode has to be adjusted to the doubled value of the collector 
current. 


Permissible pulse handling 
capability 
Forward current versus cycle Permissible power dissipation Permissible forward current of Capacitance (typ.) versus emitter 
mA duration W versus ambient temperature mA the diode versus ambient voitage 
12 = parameter; Tan = 25°C ™ temperature Tumy * 25°C; f= 1 MHz 
0 200 20 -— = 24 


T 
oz 








5 





=0 
Oi 
9, 


eo 
$} ‘Transisto 


























































































































































































































ll Mh 
1o* 10? 10? 107 10° 10's 
—eT 











= 60 mA = Measuring 
current 
Confidence coefficient 
S = 60% 
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SIEMENS 





FEATURES 


e IR Emitter and NPN 
Phototransistor Detector 


© High Sensitivity 
¢ Designed for Short Distances 
Up to 5mm 


¢ Two Current Transfer Ratio Groups 
SFH 900-1 — Ice 0.25 - 0.5 mA 
SFH 900-2 — Ice 0.4 - 0.8 mA 


DESCRIPTION 


The SFH 900 is a reflex light barrier for short 
distances, operating in the infrared range, 
which includes a GaAs IRLED transmitter and 
an NPN phototransistor with a high photosensi- 
tivity receiver. Both components are manufac- 
tured in modern strip-line technique and are 
mounted side-by-side in a plastic package. A 
daylight filter screens against undesired light 
effects. 

The miniature reflex light barrier is designed for 
applications in industrial and entertainment 
electronics, e.g., as position reporting device 
and end position switch, for speed monitoring 
or in general, as a sensor element in various 
types of motion transmitters. 


For applications information see Appnote 26. 


SFH 900 SERIES 


MINIATURE LIGHT REFLECTION 
EMITTER/SENSOR 


Package Dimensions in Inches (mm) 


PLASTIC FLASH 

(BETWEEN LEADS) gengon 

05 018 (0.45) 020 (0.5) otter 
(1.27) 1 026 (0.65) 081 (0.8) 


__.256 (6.5) 
276 (7.0) 


.008 (0.2) 
020 (0.5) 039 (1.0) MAX. 


035 (0.9) Jans (3.0) 
047 (1.2) 043 (1.1) 438 (3.5) 


.059 {1.5} 
059 (1.5) 
071 (1.8) 624 (13.3) 


563 (14.3) 
087 (2.2) 
MAX. 
-016 (0.4) 


085 (0.9) 
047 (1.2) 


1. EMITTER-ANODE 

2. EMITTER-CATHODE/ 
DETECTOR-EMITTER 

3. DETECTOR-COLLECTOR 


Maximum Ratings 
Emitter (GaAs Infrared Diode) 


Reverse Voltage (Vp). occas ole alana para ih, get a shew Sala ee eed ace 6V 
Forward Current (Ie) oo eee t eens 50 mA 
Surge Current (igg), tS10 pS 6. eee eee 15A 
Power Dissipation (Prot): Tamp = 40°C «60 cee eee eee 80 mW 
Detector (Silicon Phototransistor) 
Collector-Emitter Voltage (Vogo) 66 ce ete eee 30 V 
Emitter-Base Voltage (Vego) 66 eee ee eens 7V 
Collector Current Ugg)... eee eee 10 mA 
Power Dissipation (Pig). 6 te ct eee ees 100 mw 
Package 
Storage Temperature (Tyo)... ee ee ees — 40°C to +85°C 
Operating Temperature (Tap). cee ees - 40°C to + 85°C 
Junction Temperature (T). 0. ect eae 100°C 
Soldering Temperature . 3) 
S30) C) pion da sock rik hod Ghee Dawe 235°C 
260°C (2) 
Power Dissipation. .......... 0. ccc cee cece tee eee een nee 150 mW 


Characteristics (Tamp = 25°C) 
Emitter (GaAs infrared Diode) 


Forward Voltage (Ve), |; =5O MA .... eee ees 4,25 ($1.65) V 
Breakdown Voltage (Vpp), (Ip =10 pA)... ee eee eee 30 (=6)V 
Reverse Current (Ip), Vp=6 Vo... ccc cee eee 0.01 (10) pA 
Capacitance (Cg) (Va =O V; f=1MHZ).... 6. cee eee ees 40 pF 
Thermal Resistance (Ri)... ce eee eee tenes 750 KW 


Detector (Silicon Phototransistor) 
Capacitance (Vo¢ =5 V; f=1 MHz) 


Cee Sty nine bane ine SEMA bahia bia ah whee 11 pF 

Coated ob nthnn he te dat alba bie ca eiiellew. e.0 aa lnde elegans 15 pF 

Chg foie entre Rates NEL od Uadeta ep ated @ieR ade a a eae ere asad eg 16 pF 
Thermal Resistance (Riny,).. 0-6. 600 K/W 
Collector-Emitter Leakage Current (Icgo) 

Wee SION) 52. cca co apdlogte alae eee alc end naetyareas 20 (200) nA 
Photo Current (I,) 

(le = 10 MA, Vog = SV, d = 1mm) SFH 900-1........ 0.25 -0.5 mA 

SFH900-2......... 0.4-0.8 mA 


') Dip Soldering; 3 mm from Case Bottom. 
2) With Heat Sink between Case & Soldering. 
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Optocouplers 


(Optnisolators) 


Reflex light barrier 

Coupling factor 

Collector-emitter current 

(fe = 10 MA; Voce = 5 V; d= 1mm) SFH900 Ice... 20.5 MA 
SFH900-1 Icg ... 20.3 mA 
SFH900-2 Icg ... 20.5 MA 


Test circuit 
470) 





d 
Reflector 
Vi with 90% reflection 
(Kodak neutral white 
test card) 
Load resistance 


Ie = 10 mAX 


1 





Turn-on time 


65 (typ.) 








Rise time 


| 50 (typ.) 








Turn-off time 





Fall time 








Switching characteristics 


of Input pulse 


i 


Output pulse 


4 
\ 
1 
1 
| 
| 
i 
t 
t 
' 
1 
| 
| 
| 
| 
4 


According to the figure above the times are 
defined as follows: 


Turn-on time ¢,, 


The turn-on time t,, is the time in which the output 
current (collector current) /, rises to 90% of its 
maximum value after activation of the drive current 
Ie. 

The rise time ft, is the time in which the collector 
current /, rises from 10% to 90% of its final value. 


Turn-off time toy, 
The turn-off time t,, is the time in which the 
output current (collector current) /, drops to 10% 


of its maximum value after deactivation of the 
drive current /,. 


The fall time t, is the time in which the coliector 
current /, drops from 90% to 10% of its maximum 
value. 
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55 (typ.)} 
50 (typ.} 








Diode capacitance (typ.) Transistor capacitance (typ.) 










































































































































































































































































































































































































































































































































versus reverse voltage versus reverse voltage 
pF Tamb = 25°C; f = 1 MHz pF Tamb = 25°C; f = 1 MHz 
S077 1 ray 
£ 
4 40 
30 
20 
10 
0 0 J 
v 10? 10" 40° 10! 10? V 
Up 
Permissible pulse handling capability 
Forward current versus cycte duration 
Duty cycle D = parameter Forward voltage (typ.) of diode 
MA Tamb = 25°C y versus forward current 
10° 42 ra PTE 
J U; 
: : +L] bat tt 4 25ec th 
| 50°C 
75°C 
10° ya bed HHL 
{ g 2 
se 
L Hath 28 
. o = 
1 a] 2 
=4 
os 
10° wo ped HHH 
' 
i HT Tli 
tt HHH 
| 
10 WE LU tut Lili AW 0,9 L eee dL UU 
105 10% 103 102 107 10° 10' 10s 10" 10° 10’ 107 mA 
ale —I 
Relative spectral emission 
Photocurrent versus spacing of emitter and detector versus 
% of media y, wavelength 
100 | | 400 fi 
Ip Jeet 
d Srei 
80 Sosa} 80 T 
ae eet 
60 60 a + 
+ | 4 
Detector 
40 40 + 
+ 
20 20 
+ 
Emitter 
Q ; 0 
0 1 2 3 4 5 mm 700 800 900 4000 1100 nm 
—ed ——+ih 
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Max. permissable forward current 


Permissable power dissipation for diode 
mA versus ambient temperature 


and transistor versus ambient 
120 mw temperature 








Total power dissipation 
100 











istor 








‘es 
Lt | 

































































40 60 80 100°C 


——e if 





nihil ee ids: Collector current versus forward 
e 1 ied ee Fa 7 | ce current (spacing d to reflector 
us (Tamb= ifr = 10 mA) = 1mm; 90% reflection) 





































































































16 20 mA 
—~|, 

Output characteristics 

Collector current versus Cite Ee ee 

collector-emitter voltage , 

: collector-emitter voltage 

mA Spacing to reflector: a u Oe Spacing to reflector: He 1mm 
oe (Tamb = 25°C; 90% reflection) (Tamb = 25°C; 90% reflection) 








T F° 
i, =20mA 



























































sonics eee 
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SIEMENS 





FEATURES 


¢ High Current Transfer Ratios, 
4 Groups 
SFK610/611-1 40 to 80% 
SFK610/611-2 63 to 125% 
SFK610/611-3 100 to 200% 
SFK610/611-4 160 to 320% 


¢ 7500 Volt DC Isolation 
© Low Saturation Voltage 
e VcEo = 70 Volt 


¢ 100% Burn-in at Ir = 50 mA 
Tamb = 60°C, t = 24h 


¢ UL Approval #52744 
¢ Trios 


DESCRIPTION 


The SFK610/611 series is a single-channel 
optocoupler series for high density ap- 
plications. Each coupler consists of an 
optically coupled pair employing a 
Gallium Arsenide infrared LED and a 
silicon NPN phototransistor. Signal infor- 
mation, including a DC level, can be 
transmitted by the device while main- 
taining a high degree of electrical isolation 
between input and output. 


The SFK610/611 series offers an additional 
level of reliability with 100% burn-in of the 
LED emitter at elevated temperature. 





SFK610/611 SERIES 


SINGLE PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


2} 175 (4.45) 
190 (4.83) 


[J PIN 1 IDENTIFICATION 
Oj 


240 (6.10) 
260 (6.60) 





130 (3.30) 
150 (3.81) 


280 (7.11) 
330 (8.38) 


048 (1.22) 


054 (1.37) 


Ly 
.130 (3.30} 


4 
020 (0.51) 150 (3.81) 
t 


par 030 (0.76) 


018 (0.46) 


“022 (0.56) — 300(7.8) 
100 (2-54) “008 (0.20) 
TYP 


014 (0.36) 





SFK610 SFK611 
ANODE 1 “a ale 4 EMITTER CATHODE 1 0_|} ft 14 COLLECTOR 
: Ea 4 
CATHODE 2 CT} [rfl 3 COLLECTOR ANODE 2 C1 | 4 3 EMITTER 


Maximum Ratings 


Emitter (GaAs LED) 


Reverse Voltage Ve 6 Vv 
DC forward current I, 60 mA 
Surge forward current (t< 10 ys) les 2.5 A 
Total power dissipation Prot 100 mw 
Detector (silicon phototransistor) 
Collector-emitter voltage Voeo 70 V 
Collector current lo 50 mA 
Collector current (t<1 ms) lesa 100 mA 
Total power dissipation tot 150 mw 
Optocoupler 
Storage temperature range Tyg — 55... + 150°C 
Ambient temperature range Sab — 55... + 100°C 
Junction temperature I, 100 i © 
Soldering temperature 

(max. 10 sec)! Tela 260 °C 
tsolation test voltage (t = 1sec) Vis 7500 VDC 

5300 VAC (RMS) 

Isolation resistance Riso 10" 2 


' Dip soldering: Insertion depth <3.6 mm 


Specifications subject to change without notice. 
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Optocouplers 


(Optoisolators) 





CHARACTERISTICS @ T,,,, 25°C 


Emitter (GaAs infared emitter) 
Forward voltage (l- = 60 mA) 
Breakdown voltage (lp = 10 »A) 
Reverse current (Vj =6 V) 
Capacitance (Vp = 0 V: f= 1 MHz) 














Detector (silicon phototransistor) 
Collector—emitter breakdown voltage 
Emitter—collector breakdown voltage 
Capacitance (Veg = 5 V; f= 1 pHz) 








Coupled 

Collector—emitter saturation voltage 

(lp =10 MA, lo = 2.5 MA) VE (sat) 0.25 (<0.40) V 
Coupling capacitance Cc 0.35 : pF 




































Group 


Current transfer ratio’ 
lp =10 mA, Voge =5V 


63-125 100-200 160-320 
Current transfer ratio' 
lp =1ma,Vop =5 V 22 min. 34 min. 56 min. % 
5 (= 100) 


loco (Vee = 10 V) 2 (<50) 2 (<50) 5 (< 100) 


CTR will match within a ratio of 1.7:1 


SFK610/611-1 





SFK610/611-2 





SFK610/611-3 | SFK610/611-4 
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Switching Characteristics 
Linear Operation (without saturation) I-10 MA, Voc = 5 V, Re = 75 2 


SFK610/611-1 SFK610/611-3 | SFK610/611-4 | | 
Turn on time 3.0 (<5.6) 3.2 (<5.6) 3.6 (<5.6) 4.1 (<5.6) us 
Rise time 2.0(<4.0) | 25(<4.0) | 29(<4.0) | 33(<4.0) | ys 
Turn off time 2.3 (<4.1) 2.9 (<4.1) 3.4 (<4.1) 3.7 (<4.1) ps 
Fall time 2.0(<3.5) | 26(<3.5) | 3.1(<35) | 35(<3.5) | us 


Switching operation (with saturation) Vec = 5 V, Ro = 1 KO 








SFK610/611-1_ | SFK610/611-2 | SFK610/611-3 | SFK610/611-4 
Ip =10 mA Ip=10 mA Ip=5mA 
Turn on time 3.0 (<5.5) 4.3 (<8.0) 46(<8.0) | 6.0(<105) 
Rise time 2.0 (<4.0) 2.8 (<6.0) 3.3 (<6.0) 4.6 (<8.0) 
Turn off time 18 (<34) 24 (<39) 25 (<39) 25 (< 43) 
Fall time 11 (<20) 11 (<24) 15 (<24) 15 (<26) 
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Infrared Emitters 


Photodiodes 
Phototransistors 


a 


Photovoltaic Cells 
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Infrared Emitters 























Package 
Type 







Radiant 
Part Half {Intensity 
Number! Angle | lemwisn 
IR remote control 
D Es Ag Most commonly used 
IR emitter. Low cost. 
| uoern | Wide angle nige 
power Ga As, 950 nm 7-17 
LD274L Recommended for 
(1” Leads) 15(> 151210) use with SFH205 or 
BP104 photodiode or 
BP103B 
LD271LH phototransistor 
(1” Leads) 
IR remote control 
Ga As, 950 nm, very 
=) high intensity, narrow 
y angle, matches wit — 
LD274 | =+10° | 60(>30) SFH205, BP104 and i 
BP103B photo- 
transistor 
IR remote control 
Se Al As, 880 nm. 
xtremely high = 
SFH484 +8° 100{> 50) intensity, narrow tote 
angle. 
& Has oe Sue 
a . nm. _ 
£20° 40(> 16) 100 High intensity, 
medium angle. 
Ga Al As 880 nm. 
Wide angle IR 
eae control. 
—— ° haft encoder IR 
i i Sree £40 6(=3) 100 sound transmission. ends 
2. Oooo Low cost replace- 
ment for metal 
can package. 
IR Remote control 
Space Saving IR 
Emitter. Two IR chips 
== in series 
° Very high power 
Lo273 | #49" | 225 | 100 3.2 | Gass, 950mm. 7-19 
y + Recommended for 
—— | ) use with SFH205 or 
BP104 photodiode or 
BP103B photo- 
transistor 
= 
SFH409 +20° 15(>6) 100 3 


For non-standard requirements, see Custom Products on page 1-1. 


Package Outline 









T1%, 
5mm 
Gray 
Plastic 











Gray Plastic 









T1% 
5mm 

Clear Blue 
Tinted Plastic 


Infrared Remote Control 












T1% 
5mm 

Clear Blue 
Tinted Plastic 





T1% 

5mm 

Clear Biue 
Tinted Plastic 








IR remote control 










aot Small (T1) size 
3mm Ga As, 950 nm. 
Gray Matches with 
Plastic SFH309 photo- 


transistor 
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Infrared Emitters 


Package 
Type Package Outline 


Radiant 
Part Half | Intensity 
Number; Angle | lemwisr 


“ 


ae 
_ 


Total 
external 
IRL:60 +25° | radiated 
power 
>400u.W 
SFH405-2 


SFH405-3 
LD261-4 


T1,3mm 
Clear Blue 
Tinted Plastic 


Infrared 
Remote Control 


T1, 3mm 
Clear Blue 
Tinted Plastic 











Miniature 
Clear Plastic 
Side Facing 


Miniature 
Axial Lead 


Miniature 
Radial Lead 


1mm 
Pkg. Width 


Miniature 
Radial Lead 


2mm 

Pkg. Width Lp2618 
2 Diode Array 
3 Diode Array 


LD262 

4 Diode Array 

5 Diode Array LD265. 

6 Diode Array LD266 
| L267 _| 

D268 

D260 

H400. 


7 Diode Array LD267 


8 Diode Array 
9 Diode Array LD269 
10 Diode Array 


SF 2 


TO-18 


Round 
Glass Lens SFH400-3 
70.18 SFH401-2 
Dome 
Glass Lens 

SFH401-3 


For non-standard requirements, see Custom Products on page 1-1. 








Surge 
Current 





IR remote control 
Ga Al As, 880 nm. 
High intensity 
medium angle. 


Ga Al As, 880 nm. 
Wide angle IR remote 
control. Shaft 
encoder IR sound 
transmission. Low 
cost replacement for 
metal can package. 


Ga As, 950 nm, side 
facing device, wide 
beam. Matches with 
LPT80 photo- 
transistor or LPD80, 


Ga Al As, 880 nm, 
side facing device. 
Matches with LPT80 
phototransistor 

or LPD80 photo- 
darlington. 


Small package size 
Axial Lead 
Ga As, 900 nm 


Ideal for very short 
range light barriers. 
Extremely thin. .039” 
(1mm) eye 
width. Radial Lead 
Ga As, 950 nm 
Matches with 
SFH305 photo- 
transistor 


Small package size 
Radial Lead 

Ga As, 950 nm 
Matches with BPX81 
phototransistor 


Infrared 
Emitters 


\deal for card readers 
2 Through 10 

diode arrays 

Ga As, 950 nm 
Matches with BPX80 
family of 
phototransistors 


Hermetic seal for 
high rel use. 
Narrow angle 

Ga As, 950 nm 
Recommended for 
use with BPX43 
phototransistor 


Hermetic seal for 
high rel use, 

Very narrow angle. 
Ga As, 950 nm 
Recommended for 
use with BPY62 
phototransistor 





Infrared Emitters 


Radiant 
Package Part Half [Intensity 
Type Package Outline Number} Angle | lemwien Features Page 
lt seal for 
rel use 
SFH402-2 W de an i: 
a As, nm 
+40° 100 Recommended for 7-27 
use with BPX38 
hototransistor or 
PX65/BPX66 
photodiodes, 
sre Ex) Hermetic seal for 
high rel at Very 
narrow angle, ve 
——Pp srH4s0.2 20,240) rarowangievery | 7.27 
Ga Al Ae, 8 nm. 
SFH480-3 
} 20210) } 20210) Hermetic seal for 
= Drie nin intenelty 
15° | 32(>16 angle, high intens -39 
- (216) GaAlAs asonm |” 
6(23) Hermetic seal for 
a ca i Wide 
SFH462-2| +30° 10(25) | 100 moe 7-44 
srisas ae | 


Suitable for sound 
transmission. Ideal 
: bbl ody nt 
5 . arriers. Very wide 
&) LD242-2 4.0-8.0 angle High power 7-13 
+40° Ga As, 9 
, Matches with BP103 


(eu 3 cal hototransistor and 


PX63 photodiode. 


Fiber optic short 
distance data 
transmission, 
2.3mm apeture = 
SFH750 NIA N/A N/A po | holds 1000 micron ee 
plastic fiber. 
SFH450-infrared 
SFH750-visible red 
sre SFH751-visible grn 











TO-18 
Flat 
Glass Lens 








TO-18 
Round 
Glass Lens 


TO-18 
Flat 
Glass Lens 





igh 
Reliability 











TO-18 
Flat 
Glass Lens 







Modified 
TO-18 
Lens 
Plastic 





T1% 
Plastic 





Plastic 
Green 

SFH407-2 63-1.25 

2 For hed optics 
TO-46 . applications. 
N/A (t< 100u8) | Ga As, 900 nm/ 7-31 
5 Mbit/s 

SFH407-3 1,0-2.0 High radiant intensity 

Plastic 


2 Ma on LPT-500 

c atches E 

iAL500 | 425° (t<100us)| phototransistor FaM} 
detector 
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For non-standard requirements, see Custom Products on page 1-1. 


SIEMENS 





FEATURES 


®@ Spectrally matched to Silicon Sensors 


® Maximum package strength consistent 
with mounting on .087” centers 


® Optical Encoding source 
®@ Positioning and counting source 


®@ Solid State reliability 


DESCRIPTION 


The IRL-60 is a gallium arsenide infrared 
emitting diode. On forward bias, it emits 
a spectrally narrow intense band of 
radiation peaking at 900 nm (the peak 
sensitivity point of silicon detectors). 
The packaging of this unit permits 
close-spacing in linear arrays. Its low 
cost and volume producibility opens new 
areas of use anywhere an infrared 

source is desirable. 








IRL-60 


INFRARED EMITTER 


Package Dimensions in Inches (nominal) 


CATHODE 
MARK 





Maximum Ratings 
Power Dissipation, 25°C . . . . . . . . . 75mW 


2e 

Derate Linearly from 25°C . . . . . . .1,0 mw/°C EZ 
Storage and Operating Temperature. . . . —55+ 100°C =a 
Reverse Voltage . . . . . . ... .. + 3.0V 
DC forwardcurrent. . . . . . .. . . . SOMA 
Lead solder time @ 260°C (Note1). . . . . . 10sec 
Opto-Electronic Characteristics Test 
Parameter Min Typ Max Units Conditions 
Total External 

Radiated Power 400 550 UW IF=50mA 
Forward Voltage 1.315 VV Ip=50mA 
Reverse Current 15 10 pA Ipr3.0V 
Radiation Rise 

and Fall 50 nsec 
Capacitance 80 pF V=0 
Peak Emission 

Wave Length 900 nm 
Spectral Line 

Half-Width 40 nm 
NOTE: 


1) The leads were immersed in 260° molten solder to a distance 
1/16” from the body of the device per MIL-S-750. 


Specifications are subject to change without notice. 
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Radiant Intensity 
vs. Angle 
o 


KS 
Ne 


x 


RELATIVE RADIANT INTENSITY 


en Aa 


PRA 


Output Power % Relative Power Output 
vs. Input Current vs. Ambient Temperature 


























% RADIATED OUTPUT POWER 
% RELATIVE POWER OUTPUT 












































20 40 60 -40 -20 0 20 40 
DC INPUT CURRENT (mA) AMBIENT TEMPERATURE (°C) 
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SIEMENS 





FEATURES 


¢ Low Cost Plastic Package 
¢ Long Term Stability 


* Wide Beam, 60° 
Matches Phototransistor LPT-80A 


DESCRIPTION 


The IRL-80A is a high power GaAs emitter diode, emit- 
ting radiation in the near infrared range. It is mounted in 
a clear miniature plastic side-facing package and was 
designed for a variety of applications which require 
beam interruption. 


7-7 


IRL-80A 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


850 (2651) 
B00) 


230 (5.84) 


20 (05) 051 (1.29) 
way 
1] oscte3a) 
|} 0B2rz08) 
Q'87] Tu 





CATHODE 


1804.57) 


5 eet 








|_osru20 


RADIUS 057 (1.45) 


MOLD MARK 
030.076) 06 (1.52) DIAMETER 

O12 

NO 


M1 (.25) INDENTATION 
MINAL 


Treg. TYPICAL 





Maximum Ratings: 


Reverse voltage Ve 3 Vv 

Forward current (Tam = 25°C) Ip 60 mA 

Operating/storage temperature T —-40to +100 °C 

Power dissipation (Tamb = 25°C) Prot .-: 100 mW se 

Derate above 25°C 1.33 mW/°C E F 

Lead soldering temp (1/16 inch from £& 
plastic package) for 5 sec. Ts 240 °C 





Characteristics amp = 25°C) 


Wavelength of radiation at Ina, 950 nm 
Spectral bandwidth at 50% of lnax +20 nm 
Radiant intensity (Note 1) l- =20 mA le (20.4) mW/sr 
Half angle 

(limits for 50% of radiant intensity |,) +30 degree 
Forward voltage (I; = 20 mA) Ve 1.5 max Vv 
Breakdown voltage (Ip = 10 yA) Ven (293) Vv 


Note 1: A 1 cm silicon detector is aligned with the mechanical axis. 
No aperture is used. 


Specifications are subject to change without notice. 





TYPICAL OPTOELECTRONIC CHARACTERISTICS 


Relative Spectral Emission (Typ) 


EAN ey 
[\ : 

ce seen 
EN eel) 
60 
50 
40 


30 





20 








920 940 960 980 1000 1020 
(LAMBDA) NM 


Radiation Characteristics 


100 


90 


80 


70 


60 


50 


40 


30 


Percent Relative Radiant Intensity 

















80 60 40 20 0 20 8440 60 80 


Angle (Degrees) 
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SIEMENS IRL-81A 


GaAlAs INFRARED EMITTER 


Preliminary 


Package Dimensions in Inches (mm) 


SERA EATERS 


ia bee 4 ee 
TOR (| 


SL 





FEATURES Maximum Ratings 
¢ GaAlAS Infrared Emitting Diode Reverse Voltage (< 25°C) Vp 5 Vv 
e Low Cost Forward Current (<25°C) lr 100 mA 
Operating and Storage Temperature Mi -40 to +100 ai 
e Miniature Side Facin Power Dissipation (Tamp 25°C) P, 200 m 
ening Package Derate Above 25°C se Mi 2.67 mW/°C 


e Clear Plastic 


* Long Term Stability Characteristics (Tam) = 25°C) 
¢ Wide Beam, 50° 





Wavelength of Radiation at | » 880 nm 

* Matches Phototransistor LPT-80A or Spectral Bandwidth at 0% Of Ime, a ~36...+44 nm 
Photodarlington LPD-80A Forward Voltage (Ip = 20 mA) Vp 1.5 ($2.0) V 

Breakdown Voltage (Ip = 10 uA) Ver 30 (25) V 

Radiant Intensity (lp = 20 mA, Note 1) le <1.0 mW/sr 

Radiant Power Output (lp = 20 mA) Po 1.6 mW 
DESCRIPTION Half Angle ¢ +25 Deg. 
The GaAlAs infrared emitting diode IRL-81A is 1A ome silicon detector with a radiometric filter is aligned with the mechanical axis of the DUT. No 
designed to emit radiation at a wavelength in aperature is used, 


the near infrared range. The chip is positioned 

to emit radiation from the side of the clear 

plastic miniature package. It operates efficiently 

with the matching LPT-80A phototransistor, or Specifications are subject to change without notice. 
LPD-80A photodarlington. 
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TYPICAL OPTOELECTRONIC CHARACTERISTICS 


Relative spectral emission Maximum permissible Forward current |- = f(V;) 
forward current I; = f(Tamp) 











750 800 «850 900 950 1000 nm 


—e)d 


Radiation Characteristics 


ee 


Lee RN eee 
ain ee sie ee 
tn ak eae 
ae ee eee 
[eae RE eee) 
ee EE ets 


Percent Relative Radiant Intensity 














Angle (Degrees) 
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SIEMENS 





FEATURES 


¢ Extremely accurate mechanical to 
optical alignment. 


¢ Package referenced for users to 
maintain mechanical alignment. 


¢ Spot size @ 20 inches is less than 1.5 
inches diameter. 


¢ Extremely narrow beam—typically 2.5° 
half angle. 


¢ Clear lens. 


¢ High intensity—greater than 30 mW/sr 
@ 100 mA. 


¢ Peak emission @ 890 nm—very closely 
matched to silicon detectors. 


¢ Fast on, off. Bandwidth to 7 MHz. 
¢ Matches with LPT-500 Phototransistor. 


DESCRIPTION 


The IRL-500 is a GaAs infrared emitting diode 
designed to achieve superior optical coupling 
between emitter and detector. Because of the 
precision injection molded housing and manu- 
facturing techniques the optical axis can be 
referred to any of 3 mechanical references to 

a tolerance within 2.5 degrees. The emitter’s 
extremely narrow beam of 5 degrees (2.5° half 
angle) contains about 65% of the emitted flux 
and is therefore suitable for applications that 
require more effective optical coupling with 
the detector and high resolution. It can also 

be effectively coupled with any detector. This 
device is also useful as a beam interrupter in 
security systems, industrial controls and other 
applications that advantage of the narrow 
beam and precision alignment. It matches 
with the LPT-500 phototransistor detector. 


IRL-500 


INFRARED EMITTER 


Advance Data Sheet 


Package Dimensions in Inches (mm) 


285(7.28) a6 


Sh oe a 


MAXIMUM RATINGS 

Reverse voltage Ve 2Vv 

Forward current Ie 50mA 

Surge current (r = 100 us) igs 200 mA 

Storage temperature range Testo —-40... + 80°C 

Junction temperature T; 80°C 3 i 
H: 

Characteristics (25° C) 

Wavelength of Peak Emission peak 893 nm 

Spectral Bandwidth at 50% of Imax Ar 35nm 

Radiant intensity in axial direction @ 

100 mA le 40 mW/sr 

Half Angle 

(50% of Radiant intensity) 9g 2.5° 

Rise Time @/, = 100 mA t, 50nS 

Fall Time @/, = 100mA i 40nS 

Bandwidth 7 MHz 


Coupling Characteristics 


Typical coupling characteristics using an IRL-500 emitter & LPT-500 photo- 


transistor. 


(11.68) 


TOL XXX t.005(.13) 
XX £.01 (25) 


.060 (2x) 
(1.52) 





IRL-500 LPT-500 
@/- 1=f(d) @ Veg = 5V 
d =4inches 8 inches 20 inches 
10 mA 4.35 mA 1.62 mA .201 mA 
20 mA 10,52 mA 4.20 mA 570 mA 
50 mA 20.13 mA 12.82 mA 1.870 mA 
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RADIATION CHARACTERISTICS 


ESREE Ree RAR 
SERRE ASR RRR 
He eee eR eRe 
Pi M TT TT TT 
Ee eRe eel 
Pt TT 
Beet eee ei) 
See Re 


RELATIVE INTENSITY 


90° 80° 70° 60° 50° 40° 30° 20° 10° 0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 


ANGULAR RADIATION 


INTENSITY VS WAVELENGTH 


WATTS/STERADIAN 


0 . 
775.0 795.0 815.0 835.0 


WAVELENGTH (NM) 
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SIEMENS LD 242 SERIES 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Radiant area 


.018 (0,45) 


167 (4.23) 
163 (4.15) 


-571 (14,5) .217 (5,5) 
492 (12,5) 442 (3.6) .241 (5,35) 


118 (3.0) 





Maximum Ratings 


Storage Temperature T -40 to +80 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >2 mm, soldering 








time t < 3s) Ts 230 o¢ 
Junction Temperature Tj 100 °C 
Reverse Voltage Ve 5 V 
Forward Current Ip 250 mA 
Surge Current (t = 10 zs, D = 0) leg 3 A 
Power Dissipation Pict 470 mW 
Thermal Resistance Rindamb 450 K/W 
Rina 160 KW 
FEATURES 
Characteristics (Tamp = 25°C) 
e Modified TO-18 Size Metal Case Wavelength (I; = 100 mA, tp = 20 ms) iN 950 + 20 nm z 5 
. Spectral Bandwidth =e 
e Rounded Plastic Lens (ip = 100 mA, t, = 20 ms) Ay 55 os Eo 
e Long Term Stabilit Half Angle e +40 Deg. 
8 Y Active Area A 0.25 mme2 
® Very Wide Beam, 80° Active Die Area per Die LxW 0.5 x 0.5 mm 
‘ Distance Die Surface 
e Matches with to Package Surface H 0.3 to 0.7 mm 
Phototransistor BP103 Switching Time (I, from 10% to 
: 90% and from 90% to 10% 
and Photodiode BPX63 at |; = 100 mA) bee P rs 
Capacitance (V,_ = 0 V) Co 40 pF 
Forward Voltage 
(I; = 100 mA) Ve 1.3 (<1.5) Vv 
(Il = 1A, t, = 100ps) Ve 1.9 (<2.5) Vv 
DESCRIPTION Breakdown Voltage (ly; = 10 2A) Ver 30 (>5) Vv 
Reverse Current (Vp = 5 V) lp 0.01 (<10) pA 
P er : Temperature Coefficient of |, or ® TC, -0.55 YK 
The GaAs infrared erating diode LD 242 Temperature Coefficient of Ve : TCy -1.5 mV/K 
is designed to emit radiation at a wave- Temperature Coefficient of speak TG. 0.3 nmiK 
length in the near infrared range. The radia- Radiant Intensity |, in Axial Direction Measured at a Solid Angle of 2 = 0.01 sr 


tion emitted is excited by current flowing 
in forward direction and can be modulated. 


Radiant Intensity 


The plastic cover permits wide-angle radia- (lp = 100 mA, t, = 20 ms) |, 
F err (lp = 1A, t, = 100 ps) | 
tion. The anode terminal is marked by the Radiant Power (lp = 100 mA 





adjacent projection on the rim of the case t, = 20 ms) &, 
bottom. The cathode is electrically con- 
nected to the case. The LD 242 is particu- 
larly suitable for use as emitter for IR 
sound transmission in radio and TV sets. 


Specifications are subject to change without notice. 
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Relative spectral emission I, = /(4) 


Radiant intensity I, = f(/+) Radiation characteristic le = f(¢) 
y 
% 


10 
Ie 
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Max. permissible forward current Forward voitage /+ = (Vs) Capacitance C= f(Va) 
mA f6=f(Tome) 
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v: I Perm. pulse handling capability 
<— = f(Tamp) Radiant intensity —*— =f (Tem) Te = F(t); » = parameter; Tease = 40°C 
Vr 26° I, 25° mA 
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SIEMENS 





FEATURES 
e Low Cost 


e Miniature Size 


¢ Available As Single Unit, LD 261 and 
Arrays: 
Two Diodes, LD 262 
Three Diodes, LD 263 


Four Diodes, LD 264 
Five Diodes, LD 265 
Six Diodes, LD 266 


Seven Diodes, LD 267 
Eight Diodes, LD 268 
Nine Diodes, LD 269 
Ten Diodes, LD 260 

¢ Medium Wide Beam, 60° 


DESCRIPTION 


The LD 261 series, GaAs infrared emitting diodes, 
emit radiation at a wavelength in the near infrared 
range. This miniature device comes in a grey plas- 
tic package and is available as a single emitter as 
well as two through ten element arrays. The termi- 
nals are solder pins with .10” lead spacing. The 
LD 261 series is designed for use with the BPX 81 
series phototransistor when the spacing between 
each is approximately 10mm. These devices can 
easily be mounted on PC boards and in thick film 
circuits for simple or complex scanning systems. 


LD 261 SERIES 


INFRARED EMITTER 
SINGLE AND ARRAYS 


Package Dimensions in inches (mm) 


az Single Unit 11 
ar am) 


{ 
mae ms 055 (1.4) 
027 (0,9) |!) 39) 


024 (0.6) 019 (0,5) 
wee "O15 (0.4) 


Radiant 
Area 


Maximum Ratings 


_ 





Storage Temperature 

Soldering Temperature 
(Distance from soldering joint 
to package >2 mm, soldering 
time t < 3s) 

Junction Temperature 

Reverse Voltage 

Forward Current 

Surge Current (t = 10 us, D = 0) 

Power Dissipation 

Thermal Resistance 


Ps 
008 1.0 
40,25)(0, 18) 


Frame 0.1 (2.54) 


Arrays 


059 (15t 
es (14,6) ——_™ 


020 (0,5) _, 
016 (0,4) 
0.1 (2.54) 


With 6 diodes (e.g. LD266) 


Characteristics (Tamp = 25°C) 


Wavelength (lp = 50 mA, tp = 20 ms) 


Spectral Bandwidth 
(I; = 50 mA, t, = 20 ms) 
Half Angle 
Active Area 
Active Die Area per Die 
Distance Die Surface 
to Package Surface 
Switching Time (|, from 10% to 
90% and from 90% to 10% 
at |; = 50 mA) 
Capacitance (Vp = 0 V) 
Forward Voltage 
(I; = 50 mA, t, = 20 ms) 
Breakdown Voltage (I, = 10 pA) 
Reverse Current (V_=5 V) 
Temperature Coefficient of |, or &, 
Temperature Coefficient of V, 
Temperature Coefficient of speak 


T -40 to +80 °C 
Ts 230 °C 
T; 80 °C 
Ve 5 V 
lp 60 mA 
leg 1.6 A 
Pret 85 mw 

Ridanb 750 KW 

Rint 650 KW 
nN 950 + 20 nm 
Ad 55 nm 
g +30 Deg. 
A 0.25 mm2 

Lx W 0.5 x 0.5 mm 
H 1.3 to 1.9 mm 

t,, t 1 BS 
Co 40 pF 
Ve 1.25 (<1.4) Vv 

Ver 30 (>5) V 
Ip 0.01 (<10) pA 
TC, -0.55 %/K 

TCy -1.5 mvV/K 

TC, 0.3 nm/K 


Radiant Intensity |, in Axial Direction Measured at a Solid Angle of © = 0.01 sr 


Radiant Intensity 
(lp = 50 mA, 


tp = 20 ms) |, 
Radiant Power 

(Ip = 50 mA, 

tp = 20 ms) &, 


3.2 to 6.3 


6.5 








Specifications are subject to change without notice. 





Infrared 
Emitters 


Relative spectral emission 1. = f(A} Radiant intensity I, =/(I-} Radiation characteristic 1,.1 = (9) 
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SIEMENS 





FEATURES 


e Low Cost 

¢ T-1% Package 

¢ Lightly Diffused Gray Plastic Lens 
¢ LD 271L/LD 271LH 1-inch Leads 

e Long Term Stability 

¢ Medium Wide Beam, 50° 

e Very High Power 

© High Intensity 


¢ Matches with Photodiodes SFH 205 or 
BP104 or Phototransistors BP103B 


DESCRIPTION 


LD 271/H/L/LH an infrared emitting diode, 
emits radiation in the near infrared range 
(950 nm peak). The emitted radiation, which 
can be modulated, is generated by forward 
flowing current. The device is enclosed in a 
5 mm plastic package. An application for the 
LD 271 family is remote control of color TV 
receivers. 








LD 271/271H 
1 LEAnbs LD 271L/271LH 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Chip position 


Surface not flat 
024(06) .031 (08) _ ( 
016 (0.4) .020 (05) | 


201 (5.1) 
"189 (4.8) 


Cathode 307 (78) 
.295 (75) 


354 (9.0) 
A 323 (8.2) 


A= 0.66 (17) 
059 (oho 271/271H 


1.14 (29) 
ae Gri 271L/271LH 


Maximum Ratings 


Storage Temperature T -55 to +100 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >10 mm, soldering 


time t < 3s) Ty 260 °C 
Junction Temperature T 100 °C 
Reverse Voltage Va 5 V 
Forward Current Ip 130 mA 
Surge Current (t = 10 ws, D = 0) leg 3.5 A 
Power Dissipation Prot 210 mw 
Thermal Resistance RthJamb 350 K/W 


Characteristics (Tamp = 25°C) 


Wavelength (I; = 100 mA, tp = 20 ms) » 950 + 20 nm 
Spectral Bandwidth 

(l- = 100 mA, t, = 20 ms) Ad 55 nm 
Half Angle 7) +25 Deg. 
Active Area A 0.25 mm2 
Active Die Area per Die Lx W 0.5 x 0.5 mm 
Distance Die Surface 

to Package Surface H 4.0 to 4.6 mm 


Switching Time (1, from 10% to 
90% and from 90% to 10% 


at Ip = 100 mA) t,t 1 us 
Capacitance (V_ = 0 V) Co 40 pF 
Forward Voltage 

(Ip = 100 mA) Ve 1.30 (<1.5) Vv 

(Il; = 1A, t, = 100ys) Ve 1.9 (<2.5) V 
Breakdown Voltage (I, = 10 uA) Var 30 (>5) Vv 
Reverse Current (Vp = 5 V) lp 0.01 (<10) pA 
Temperature Coefficient of |, or &, TC, -0.55 %IK 
Temperature Coefficient of V- ; TCy -1.5 mvV/K 
Temperature Coefficient of speak TC, +0.3 nm/K 


Radiant Intensity |, in Axial Direction Measured at a Solid Angle of © = 0.01 sr 


Radiant Intensity 


{Ip = 100 mA, t, = 20 ms) |, 
(Ip = 1A,t, = 100 ys) |, 

Radiant Power (lp = 100 mA 
tp = 20 ms) ®, 


Specifications are subject to change without notice. 





Infrared 





Emitters 





Radiant Intensity 
Relative spectral emission la = f{A) 


io 1° 


Radiation characteristic [a= fig) 
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Perm. pulse capability 
Ip=f(r): 

A 7, =25°C; Tastgrad D = Parameter 
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Wavelength at peak emission 
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000 -—>—]—-]—-7 J 
oo ++ tf i 
A peak - ear | : 














































































































Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 
7-18 


SIEMENS LD 273 


TWO CHIP 
INFRARED EMITTER 


Package Dimensions in Inches (mm) 








.024 (0.6) 
.016 (0.4) 


.035 (0.8) 
.020 (0.5) 


hip Location 
.354 (9.0) 
323 (8.2) 


100 (2.54) 


sel be 


.060 (1.5) 
.969 (24.6) 
.929 (23.6) 


Maximum Ratings 


.500 (12.7) 








476 (12.1) 


Cathode = __ | 
{ 





197 (5.0) 
181 (4.6) 


.024 (0.6) 
.016 (0.4) 


213 (5.4) 
189 (4.8) 


FEATURES Storage Temperature T -55 to +100 °C 
. F ‘ Soldering Temperature 
. Very High Radiant Intensity (Distance from soldering joint 
e Two Chip Device to package >10 mm, soldering 
3 time t < 3s) Ts 260 °C 
e Grey Oval Plastic Package Junction Temperature Tj 100 °C 
. : Reverse Voltage Vv; 10 Vv 
3 R 
* Equivalent his T1% Size Forward Current lp 100 mA 
¢ Matches with Photodiodes SFH 205 or Surge Current (t = 10 us, D = 0) leg 3.2 A 
BP104 or Phototransistors BP103B Power Dissipation Prot 200 isla 
Thermal Resistance thdarnb 280 K/W 
ze 
52 
DESCRIPTION Characteristics (Tamp = 25°C) =e 
The LD 273 is an infrared emitter consisting Wavelength (I; = 100 mA, tp = 20 ms) N 950+ 20 nm 
of two GaAs-IRLED chips connected in a circa elite e ie - 
series. This provides a very high radiant lee AO cee a 
: ; Half Angle 
intensity of greater than 25 mWisr at 100 mA. (Horizontal to terminal plane) ¢H +25 Deg. 
Radiation is emitted in the axial (0°) direction Half Angle ie 
from a smoke colored oval plastic package. (Vertical to terminal plane) %y = Deg. 
This device serves particularly well as a fave Aina eels) és oF me 
; p y ; Active Die Area per Die Lx W 0.3 x 0.3 mm 
powerful emitter of increased range in remote Distance Die Surface 
control applications. to Package Surface H 4.8 to 5.4 mm 
Switching Time (|, from 10% to 
90% and from 90% to 10% 

. . at |; = 100 mA) t,t 1 ps 
Mounting Instruction Capacitance (Vq = 0 V) Co 40 oF 
In order not to damage the system when sol- Forward Voltage 
dering in the emitting diodes, the soldering (Ip = 100 mA) Ve 2.6 (<3.0) V 
distance to the plastic package has to be dimen- (Ip = 1A, tp = 100ys) Ve 3.8 (<5.2) Vv 
sioned as large as possible. We recommend a Pbaraoaaed Ma (lp ou Var ree - 
minimum distance of 10 mm between package Vel Se SUT STL A a s fi 
and soldering point for the usual soldering condi- Temperature Coefficient of |, or TC, -0.55 Mik 
tions (260°C/3 Temperature Coefficient of V, TCy -3 mV/K 

sec). Temperature Coefficient of speak TC, +0.3 nm/K 
Radiant Intensity in Axial 
Direction Measured at a Solid 
Angle of 2 = 0.01 sr 
(lp = 100 mA, t= 20 ms) l, >25 mW/sr 
(lr = 1A, tp = 100 us) le 220 mW/sr 
Radiant Power (|; = 100 mA 
t, = 20 ms) &, 26 mw 


Specifications are subject to change without notice. 





Radiation characteristic 
horizontally to pin terminal plane 
Relative spectral emission versus 
half angle 


Retative spectral emission versus 
wavelength 
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Radiation characteristic Capacitance versus reverse 
vertically to pin terminat plane voltage 
Relative spectral emission versus pF 


half angle 12 
ae ia 


















































































































































Forward voltage versus ambient Radiant intensity versus ambient Forward current versus ambient 
temperature temperature temperature 
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Wavelength at peak emission Permissible pulse handling capability 
versus ambient temperature Forward current versus cycle duration 
nm Tump = 25°C; 

duty cycle D = parameter 
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SIEMENS LD 274 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


354 (9.0) 232 (5.9) 








323 (8.2) 


217 (5.5) 


.024 (0.6) 


-016 (0.4) 


tty 

0.1 (2.54) = 

valle 
089 (1.5) 


jg ——«*12 14 (29.0)__ 


1.06 (27.0) 


Cathode 


Maximum Ratings 


031 (0.8) 307 (7.8) 
020 (0.5)} [995 (7.5) 


.217 (5.5) 
.193 (4.9) 





200 (5.1) 
189 (4.8) 


a 


0.24 (0.6) 
.016'(0.4) 





Storage temperature T -55to +100 °C 
Soldering temperature 
Distance from casing-solder tab 22mm 
Dip soldering time <5s Tsoid 260 °C 
Iron soldering time <3s Tsold 300 °C 
Junction temperature Tj 100 °C 
Reverse voltage VR 5 Vv 
Forward current IF 100 mA 
FEATURES Surge current (r = 10ys) iFs 3 A p 
eae co Ree 
° Extremely High Radiant Intensity, 6(0mW/sr Paws) dissipation: <1""0) Prot 188 ay EE 
Typical Thermal Resistance Rtha 450 KIW e& 
° Low Cost Characteristics (Tamb = 25°) 
3 
T4 h Package . Wavelength at peak emission at 
° Lightly Diffused Gray Plastic Lens Ip = 100 mA,tp = 20ms Apeak 950+ 20 Aas 
* Long Term Stability Spectral bandwidth at 50% of Imax 
e Narrow Beam, 20° at Ip = 100mA, tp= 20 ms Ah 55 nm 
a1 Half angle +10 Degree 
* Excellent Match to Silicon oe i i 
Photodetector BP 103B Active chip area A 0.09 mm? 
oMpesrecior Dimensions of active chip area Lx W 0.3 x 0.3 mm 
Distance chip surface to case surface D 4.9to5.5 mm 
Switching time: 
DESCRIPTION Aire : (le from 10% to 90%; IF = 100mA) trate | us 
The GaAs infrared emitting diode LD 274 ; 
: eae ‘ Capacity (VpR =0 V) Co 25 pF 
emits radiation at a wavelength in the near 
‘ : 2 3 Forward Voltage (If = 100mA) VE 1.30 (<1.5) Vv 
infrared range. It is enclosed in a T 1% Gesamte 1008) Ve 1.9 (<2) ’ 
plastic package of 5 mm diameter. This Rs ; 
f ; : ‘ Breakdown voltage (IR = 100 pA) VBR 30 (25) Vv 
device is designed for remote control applica- 
tions requiring extremely high power Aiiokep ae hl aekS A Poet He 
q g InP : Temperature coefficient of le or de TC -0.55 AIK 
Temperature coefficient of Ve TC -1.5 mvV/K 
Temperature coefficient of Apeak TC +0.3 nm/K 
Radiant intensity Te in axial direction at a steradian 2 = 0.01 sr, or 6,65°. 
Radiant intensity at 
(If = 100mA, tp = 20 ms) le (>30) typ. 60  mWisr 
Ip =1A; tp = 100 us le typ. 400 mWi/sr 
®e = (Total) typ. 
(IF = 100MA, tp = 20 ms) Ge typ. 13 mw 





Specifications are subject to change without notice 
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Relative spectral emission 
f(A) 


hei = Radiant characteristics 


Radiant intensity 
terel = t (Ip) (7 = Sys, T = Sms) let = 107) 
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Forward current Capacitance 


Maximum permissible forward current 
(p= t (Ve) C=t(VR) 


le = f(Tamb) 
mA 
100 
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SIEMENS SFH 400 SERIES 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


204 


(5.2) 
2.018 4 (49) 
(@0.45) 193 





Absolute Maximum Ratings: 





Parameter Symbol Min. Max. Units 

Power Dissipation 470 mw 

DC Forward Current I 300 mA 

Surge Current (t<1 pS) 3 A 

Reverse Voltage Va 5.0 V 

Storage Temperature Ts - 55 100 °C 

Operating Temperature Ty — 55 100 °C 

Junction Temperature Ty 100 °C 

Lead Soldering Temperature 260°C for 3 sec. 


(Y% inch from case) 


FEATURES 
a] 
¢ TO-18 Hermetic Package Electrical Characteristics (Ta, = 25°C) E i 
¢ Round Glass Lens Test =. 
e Very Narrow Beam, 12° Parameter Symbol Min. Typ. Max. Units Conditions 
¢ Two Very High Power Intensity Ranges acd voles Na 135 15 V I-=100 mA 
orward Voltage 19 25 V Ip=1A 
SFH 400-2, 20 to 40 mWisr Reverse Current la 0.01 10 pA Va=5 V 
SFH 400-3, >32 mW/sr Peak Wavelength rp 930 950 970 nm lp=100 mA 
= Half Angle 7) +6 Deg. 

DESCRIPTION 


The diodes are grouped according to their radiant intensity 
lg = at Ip = 100 mA in axial direction. 


The SFH 400 GaAs is an infrared emitting di- 
ode which emits radiation in the near infra- 
red range. The emitted radiation, which can 
be modulated, is caused by current in the 
forward direction. The case, which is similar 
to TO-18, has a glass lens to provide a very 
narrow (6°) emitting beam. The anode lead 
is the lead closest to the tab. The cathode is 
electrically connected to the case. Heat sinks 
are recommended for |; greater than 100mA. 







Radiant Intensity |, 
®, (Total) typ. 


Specifications are subject to change without notice. 
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RELATIVE SPECTRAL EMISSION RADIANT INTENSITY FORWARD CURRENT 
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SIEMENS SFH 401 SERIES 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 





Absolute Maximum Ratings: 


* Parameter Symbol Min. Max. Units 
Power Dissipation 470 mw 
DC Forward Current lf 300 mA 
Surge Current (t<1 pS) 3.0 A 
Reverse Voltage Ve 5.0 Vv 
Storage Temperature Tg — 55 100 °C 
Operating Temperature Ta — 55 100 °C 
Junction Temperature Ty 100 °C 
Lead Soldering Temperature 260°C for 3 sec. 


(¥%e inch from case) 





Electrical Characteristics (Tapp = 25°C) 


Test 
FEATURES Parameter Symbol Min. Typ. Max. Units Conditions 
i ‘ Forward Voltage Ve 135 1.5 V |-=100 mA we 
* TO-18 Hermetic Package Forward Voltage Ve 1.9 2.5 V Ip =1A 5 2 
¢ Dome Glass Lens Reverse Current lp 0.01 10 pA Va=5V EE 
Peak Wavelength dp 930 950 970 nm lp=100 mA 





e Narrow Beam, 30° Halt Angle 3 +415 Deg. 
© Two High Power Intensity Ranges 


SFH 401-2, 10 to 20 mWisr The diodes are grouped according to their radiant intensity |, 
SFH 401-3, >16 mW/sr at |p = 100 mA in axial direction. 


Radiant Intensity |, 
DESCRIPTION &, (Total) typ. 





The SFH 401 GaAs is an infrared emitting di- 

ode which emits radiation in the near infra- 

red range. The emitted radiation, which can Specifications are subject to change without notice. 
be modulated, is caused by current in the 

forward direction. The case, which is similar 

to TO-18, has a glass lens to provide a nar- 

row (15°) emitting beam. The anode lead is 

the lead closest to the tab. The cathode is 

electrically connected to the case. Heat sinks 

are recommended for | greater than 100mA. 
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( IT FORWARD CURRENT 
RELATIVE SPECTRAL EMISSION ell eh NTENSITY 
ler = f(A) Ta = f(Tamp) 


Ip =4(Ve) 
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RADIATION CHARACTERISTICS MAXIMUM PERMISSIBLE 
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SIEMENS SFH 402 SERIES 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 





Absolute Maximum Ratings: 


Parameter Symbol Min. Max. Units 

Power Dissipation 470 mw 

OC Forward Current lp 300 mA 

Surge Current (t<1 yS) 30 A 

Reverse Voltage Ve 50 Vv 

Storage Temperature Ts — 55 100 °C 

Operating Temperature Ta - 55 100 °C 

Junction Temperature Ty 100 °C 

Lead Soldering Temperature 260°C for 3 sec. 


(% inch from case) 


Electrical Characteristics (Ta,p = 25°C) 





Test 
FEATURES Parameter Symbol Min. Typ. Max. Units Conditions 
Forward Voltage Ve 1.35 1.6 V |p = 100 mA 
* TO-18 Hermetic Package Forward Voltage Ve 19 25 V  IpstA 
e Flat Glass Lens Reverse Current lp 0.01 10 pA Va=5V 
. ‘ Peak Wavelength dp 930 950 970 nm \p= 100 mA 
¢ Wide Beam, 80 Half Angle e +40 Deg. 
¢ Two Intensity Ranges 
The di i i j i i 
SFH 402-2, 2.5 to 5.0 mWisr diodes are grouped according to their radiant intensity |, 


at |} = 100 mA in axial direction. 
SFH 402-3, >4 mWisr 


Group 
Radiant Intensity |, 


DESCRIPTION &, (Total) typ. 





The SFH 402 GaAs is an infrared emitting di- 

ode which emits radiation in the near infra- Specifications are subject to change without notice. 
red range. The emitted radiation, which can 

be modulated, is caused by current in the 

forward direction. The case, which is similar 

to TO-18, has a glass lens to provide a wide 

(40°) emitting beam. The anode lead is the 

lead closest to the tab. The cathode Is elec- 

trically connected to the case. Heat sinks 

are recommended for |; greater than 100mA. 
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RELATIVE SPECTRAL 
EMISSION I,.1 = f(\) 
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RADIATION 
CHARACTERISTICS 
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SIEMENS 





FEATURES 


¢ Miniature Plastic Package 
¢ 1/10” (2.54 mm) Lead Spacing 


e Emitter for SFH-305 
Phototransistor Detector 


¢ Two Radiant Intensity Groups 


DESCRIPTION 


The SFH 408 is a GaAs infrared diode 
which emits radiation at a wavelength in 
the near infrared. The radiation emitted is 
excited by current flowing in the forward 
direction. 


The case is transparent plastic with a lens 
shaped light output. The plastic is slightly 
smoke colored in order to differentiate 
between phototransistors of the same type 
(SFH 305). The terminals are solder pins 
in 140” (2.54 mm) lead spacing. The in- 
frared emitting diodes are grouped accor- 
ding to radiation intensity. SFH 405 is 
suitable for use as emitter with the 
phototransistor SFH 305, The cathode is 
marked with a color dot. 


They can be used effectively in miniature 
light barriers with close spacing between 
emitter and receiver. 


SFH 405 SERIES 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


045 112 
(1, (2.84) 
69) (2.24) 

088 





.020 (0.5) 
.016 (0.4) —™" 


=e 
LY 
Maximum Ratings 
Operating and Storage Temperature T 
Soldering Temperature 


(Distance from soldering joint 
to package >2 mm 


Dip soldering time t < 3s Ts 

lron soldering time t < 3 s) Tg 
Junction Temperature LF 
Reverse Voltage Ve 
Forward Current Ip 
Surge Current (t = 10 ys, D = 0) leg 
Power Dissipation Prot 
Thermal Resistance RinJamb 


thJL 


Characteristics (Tamp = 25°C) 


Wavelength (|; = 40 mA, tp = 20 ms) nN 
Spectral Bandwidth 

(I = 40 mA, t, = 20 ms) Ay 
Half Angle 9 
Active Area A 
Active Die Area per Die Lx W 
Distance Die Surface 

to Package Surface H 


Switching Time (|, from 10% to 
90% and from 90% to 10% 


at |; = 40 mA) t, ty 
Capacitance (V_ = 0 V) Co 
Forward Voltage 

(Ip = 40 mA) Ve 
Breakdown Voltage (I, = 10 pA) Ver 
Reverse Current (Vp = 5 V) ; lp 
Temperature Coefficient of |, or &, TC, 
Temperature Coefficient of V- TCy 
Temperature Coefficient of jpeak TC, 





118 (3.0) 
-098 (2.5) 


-40 to +80 


950 + 20 


55 
+16 
0.25 

0.5 x 0.5 


1.3 to 1.9 


1 
40 


1.25 (<1.4) 
30 (25) 
0.01 (< 10) 
-0.55 
-.15 
+0.3 





°C 


°C 
°C 
°C 


mA 


mW 
KW 
KAW 


am 


nam 
Deg. 
mm2 
mm 


mm 


BS 
pF 


Vv 
Vv 
pA 
%/IK 
mvV/K 
nm/K 


Radiant Intensity |, in Axial Direction Measured at a Solid Angle of © = 0.01 sr 


Radiant Intensity 


(lp = 40 mA, t, = 20 ms) |, 


Radiant Power =40mA 
p = 20 ms) ®, 


Specifications are subject to change without notice. 
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SIEMENS 





FEATURES 


TO-46 Package 

Flat Epoxy Coating 

0.1” (2.54 mm) Lead Spacing 

For Fiber Optic Communications 
Up to 5 MBitls 

Two Intensity Ranges 

SFH 407-2, .63 to 1.25 mWisr 
SFH 407-3, 1.0 to 2.0 mWisr 


DESCRIPTION 


The SFH 407 GaAs diode emits radiation in the 
near infrared range. The radiation emitted is 
excited by current flowing in the forward direc- 
tion and can be modulated. This diode is partic- 
ularly noted for its high radiation ability. 

The SFH 407 is mounted in a TO-46 metal case 
and is coated with epoxy resin. It is designed 
for applications in fiber optics communications 
up to 5 MBit/s. 


SFH 407 SERIES 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


2.16 
@5.5 


2.09 





Maximum Ratings 


Reverse: Voltage: (Vp) rcctse alae eink fatevnaitie die Paid corded Panta ge Cs 2V 
Forward. Gurrent (le) aniccecaod r-o ins oan ain ate dese tat ates She aaes 50 mA 
Forward Current When Mounted in LWL Socket (I,), 

TEA S208 C) oh tre Ses eats ecaiay ae cash c8 ate Cnou guano ts Meieus tals 100 mA 
Surge Current (ig), TS 100 pS... cee 200 mA 
Storage Temperature Range (T,).. 6.6... eee eee ee eee —40 to + 80°C 
Junction Temperature (Tj)... 2. cece ene 80°C 
Thermal Resistance: 

Junction-to-Atr (Rinjamb) soc eee eee eens 750 KW 

Junction-to-Air When Inserted in 

LWE:Socket( Re ganin) taxes a edawig tia a gata tage deat dle Altera 400 KAW 
dunction-to-Case (Ring)... ee eee ees 225 KIW 


Characteristics (Tap = 25°C) 


Wavelength at Peak Emission, Apgac ee eee 900 + 20 nm 
Spectral Bandwidth, AX 2... ce eee cece eas 40 nm 
Half-Life Radiant !ntensity in Gradient Profile Fiber with 
Core Diameter 63 ym, N.A.=0.2 (l,=1 mWisr), @......00....0000, 2 uw 
50 wm, NA. =0.2 (l,=1 MWISr), Bo. . eee 1.25 pW 
Rise Time (10% to 90%/l-=100 MA), t... eee 50 ns 
Fall Time (90% to 10%/l-=100 MA), tf .. 6. eee 40 ns 
Bandwidth?.B: 4 2 ts sekah cata seared bod Sandals, Otten pie anaes say 7 MHz 
Forward Voltage (lp =30 MA), Ve... ee ce eee 1,22 (<1.6)V 
Reverse Current (Vgp=2 V), Ip... eee eee 0.01 (<10) pA 
Capacitance (Vp=OV), Co... eee cee eee ees 35 pF 
















Radiant intensity, |, 0.63 to 1.25 1.0 to 2.0 mWisr 
Radiant Flux (Radiant 
Power) (Total) Typ., ®, mw 





Radiant power coupled 
into a stepped index fiber, 
@= 200 pm, N.A.=0.4 Om 






3.0 4.7 


60 (= 40) 90 (263) 


Specifications are subject to change without notice. 





Radiant power coupled 
into a gradient index fiber, 
=50 pm, N.A.=0.2 
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SIEMENS 


FEATURES 

¢ High Reliability 

3 mm (11) Size Package 
1/10” (2.54 mm)Lead Spacing 
Low Cost 

High Pulse Power 

Long Term Stability 


¢ Medium Wide Beam, 40° 


* Excellent Match with SFH-309 
Photodetector 


DESCRIPTION 


The SFH-409 is a GaAs Infrared Emitting 
Diode in a standard T1 size plastic 
package. It is designed for a variety of low 
cost, high volume applications such as IR 
remote control and other consumer and 
entertainment products. 


SFH 409 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


.205 (5.2) 


Surface not flat 177 (45) 


031 (0.8) 


024 (0.6) 


028 (0.7) 016 (0.4) 








016 (0.4) 020 (0.5) 


aot 
(2.54) 


O71 (1.8) 
047 (1.2) 1.142 (29) 


1.063 (27) 


.248 (6.3) 
.232 (5.9) 


Cathode 


Maximum Ratings: 


Storage temperature 

Soldering temperature 
Distance from casing-solder tab 22mm 
Dip soldering time <5s 
Iron soldering time <3s 

Junction temperature 

Reverse voltage 

Forward current 

Surge current (t= 10us) 

Power dissipation (T = 25°C) 

Thermal Resistance 


Characteristics (Tamb = 25°) 


Wave length at peak emission at 
IF = 100 mA tp = 20ms 
Spectral bandwidth at 50% of Imax 
at IF = 100mA, tp = 20 ms 
Half angle 
Active chip area 
Dimensions of active chip area 
Distance chip surface to leadframe standoff 
Switching time: 
(le from 10% to 90%; IF = 100mA) 
Capacity (VR =0 V) 
Forward Voltage (l- = 100mA) 

(IF = 1A; tp = 100ys) 
Breakdown voltage (IR = 100 yA) 
Reverse current (Va = 5V) 
Temperature coefficient of le Or Me 
Temperature coefficient of VF 
Temperature coefficient of Apeak 


Tstg 


Tsold 
Tsold 


VR 

IF 

ifs 
Ptot 
Rin JA 


Apeak 


Ah 


rs 


L&W 


tr, tt 
Co 
VF 
VF 
VBR 
IR 
TC 
TC 
TC 


161 (4.1) 
.154 (3.9) 


0.122 (3.1) 
0.114 (2.9) 


.187 (4.0) 
.142 (3.6) 





—55 to +100 


260 
300 
100 


100 


165 
450 


950 + 20 


55 

+20 

0.09 

0.3 x 0.3 
2,6 


25 

1.30 (<1.5) 
1.9 (<2.5) 
30 (25) 
0.01 (<10) 
-0,55 
-15 

+03 


Radiant intensity Ig in axial direction at a.steradian 2 = 0,01 sr, or 6,65°. 


Radiant intensity at 

(IF = 100MA, tp = 20 ms) 
(IF = 1A; tp = 100 ys 
Radiant flux total 

(ig = 100MA, tp = 20 ms) 


le 
le 


Ge 


Specifications subject to change without notice 
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Radiant characteristics 
tral = t(¥) 


























Wavelength at peak emission 
Apeak = f Tamb) 
































18 100 °C 
——»> Jamd 





SIEMENS 





FEATURES 


¢ 2.3 mm Aperture Holds 1000 Micron 
Plastic Fiber 


¢ No Fiber Stripping Required 


* SFH450 - Infrared, Light Grey Plastic 
Package 


¢ SFH750 - Visible Red, Red Plastic 
Package 


¢ SFH751 - Visible Green, Green Plastic 
Package 


© High Reliability 

¢ Long Life Time 

¢ Fast Switching Times 

* Molded Microlens for Efficient Coupling 


DESCRIPTION 


The SFH450 is a gallium arsenide (GaAs) infra- 
red emitter. The SFH750 is a gallium arsenide 
phosphide (GaAsP), visible red emitter; the 
SFH751 is a gallium phosphide (GaP) visible 
green emitter. These three devices form a new 
family of low cost fiber optic components 
designed for short distance data transmission 
using 1000 micron core plastic fiber. The devices 
come in a5 mm (11%) plastic package featuring 
a tubular aperture which is wide enough to 
accommodate fiber and cladding. A microlens 
on the bottom of the aperture improves the light 
coupling efficiency into an inserted plastic fiber. 


Typical applications include: automotive wiring, 
isolation interconnects, medical equipment, 
robotics, electronic games, and copy machines. 


SFH450/750/751 


PLASTIC FIBER OPTIC 
TRANSMITTER DIODE 


Preliminary Data Sheet 


Package Dimensions in Inches (mm) 


0 .35) 
Surface not flat mee. 


| Anode ATES 


100 (2.54) 
=] 
ie Cathode 
071 (1.8) 187 (4.75) 
047 (1.2) ATT (4.5) 
307 (7.8) 217 (5.5) 
295 (7.5) 201 (5.1) 
1.142 (29)_ 354 (9.0) _| 


1,063 (27)~ 323 (8.2) 





Maximum Ratings 


SFH450 SHF750 SFH751 

Operating and Storage 

Temperature T -55 to +100 °C 
Junction Temperature T 100 °C 
Soldering Temperature 

(Distance from solder to 

package =2 mm) 

Dip Soldering Time 


t <5 sec Ty 260 260 260 °C 
iron Soldering Time 
t<3sec Ts 300 300 300 °C 
Reverse Voltage Ve 5 5 5 V 
Forward Current (DC) Ip 130 75 45 mA 
Surge Current 
(t<10 us, D = 0) leg 3.5 1.5 1 A 
Power Dissipation Prot 210 150 150 mW 
Thermal Resistance 
Junction/Air Rinja 350 500 500 KIW 


Electrical Characteristics (Tamp = 25°C) 
SFH450 SHF750 = SFH751 


Wavelength nN 950 +20 660415 560415 nm 
Spectral Bandwidth Ay 55 35 25 nm 
Switching Times 
ton (10 - 90%) t, 1 0.12 0.5 pSec 
torr (90 - 10%) t; 1 0.05 0.2 psec 
Capacitance Co 40 40 14 pF 
Forward Voltage Ve 
Ie = 100 mA 1.3 (<1.5) V 
lp = 10mA 1.6(<2.0) 2.0 (<2.6) V 


Coupling Characteristics 

into a 1000 Micron Core 

Plastic Fiber 

(ESKA EH4001) 

Distance Fiber to Lens 

<0.1 mm, polished ends. 
(lp = 100 mA) Pin 400 pw 
(lp = 10 mA) Pin 7 0.8 uW 


Specifications are subject to change without notice. 
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SIEMENS 





FEATURES 


¢ TO-18 Hermetic Package 
¢ Round Glass Lens 
e Very Narrow Beam, 12° 


e Very High Power, 10 mW Typical at 100 mA 
¢ Three Radiant Intensity Selections 


SFH480-1, > 25 mW/sr 
SFH480-2, >40 mW/sr 
SFH480-3, >63 mW/sr 


DESCRIPTION 


The SFH 480 series are infrared emitting diodes 
which emit radiation in the near infrared range 
(880 nm peak). The emitted radiation, which can 
be modulated, is generated by forward flowing cur- 
rent. The case (18A 2 DIN 41876—similar to TO-18) 
is topped by a glass lens. The cathode lead is 
nearest the tab on the rim of the case. The anode 


is electrically connected to the case. 


SFH480 SERIES 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Radiation Emitting Area 0.15 x 0.15 (0.4 x 0.4) 


018 
(0.45) 011 
(2.8) / 





Maximum Ratings 


Reverse Voltage Va 5 Vv 
Forward Current (T, < 25°C) \p 200 mA 
Surge Current (7 <= 10uUs) igs 2.5 A 
Junction Temperature T 100 °C 
Storage Temperature Ts — 55 to + 100 °C 
Power Dissipation (T, < 25°C) Prot 470 mw 
Thermal Resistance: 
Junction to Air Rehdamb 450 KW 
Junction to Case Rinc 160 KW 
Soldering Temperature 
(Distance from casing-solder 
tab >2 mm) 4 
Dip Soldering Time < 5 sec Poe 260 °C Ee 
Iron Soldering Time < 3 sec Tsoro 300 °C EG 
Characteristics (Tamb = 25°C) 
Wavelength at peak emission at |; = 10 mA; peak 880 nm 
Wavelength at peak emission at I; = 100 mA; 
toulse = 20 ms; Duty cycle = 1:12 \peak 883 nm 
Wavelength at peak emission at |p =1A 
toulse = 100 Ws; Duty cycle = 1:200 peak 886 nm 
Spectral bandwidth at 50% of Ina, atle=10 mA = AX 80 nm 
Half angle 9 +6 degrees 
Active chip area A 0.16 mme2 
Dimensions of active chip area LxW 0.4x0.4 mm 
Distance chip surface to case surface D 4.0...4.8 mm 
Switching time: (I, from 10% to 90%, 
and from 90% to 10% I, = 100 mA) tt 0.6/0.5 ys 
Capacitance (Vp =0 V; f=1 MHz) C, 25 pF 
Forward voltage (Ip = 100 MA; touige = 20 ms) Ve 1.5(<1.8) V 
(Ie =1A; touse = 100 1s) Ve 3.0(<3.8) V 
Breakdown voltage (I, = 10 yA) Ver 30(= 5) Vv 
Reverse current (Vp =5 V) IR 0.01(310) pA 
Temperature coefficient of |, or @, TC —0.5 %olK 
Temperature coefficient of V, TC —0.2 %IK 
Temperature coefficient of Apeak TC 0.25 nmK 
, (Total) typ. (I; = 100 mA) &, 10 mw 


Grouped according to radiant intensity. 
le= at l-=100 mA in axial direction. 


Radiant intensity |, 25to50 | 40to 80 


Specifications are subject to change without notice. 
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SIEMENS 





FEATURES 


¢ TO-18 Hermetic Package 
¢ Dome Glass Lens 
¢ Narrow Beam, 30° 


¢ Very High Power, 10 mW Typical 
at 100 mA 


¢ Three Radiant Intensity Selections 
SFH481-1, >10 mWisr 
SFH481-2, >16 mW/sr 
SFH481-3, >35 mW/sr 


DESCRIPTION 


The SFH 481 series are emitting diodes 
which emit radiation in the near infrared 
range (880 nm peak). The emitted radia- 
tion, which can be modulated, is generated 
by forward flowing current. The case (18A 2 
DIN 41876—similar to TO-18) has a domed 
glass lens top. The cathode lead is nearest 
the tab on the rim of the case bottom. The 
anode is electrically connected to the case. 





SFH481 SERIES 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Maximum Ratings 


Radiation Emitting Area 0.15 x 0.15 (0.4 x 0.4) 


: 


011 
(2.8) 


a 


187 
(4.75) 


" 


0.10 
(2.54) 


Anode 


216 2 (case) 
55) 
6.35) 
“2 








Reverse Voltage Va 5 V 
Forward Current (T, = 25°C) Ip 200 mA 
Surge Current (r= 10 Us) igs 2.5 A 
Junction Temperature T, 100 °C 
Storage Temperature Range ne —55 to +100 °C 
Power Dissipation (T, < 25°C) Prot 470 mw 
Thermal Resistance: 

Junction to Air RinJamb 450 KW 

Junction to Case thuG 160 KIW 
Soldering Temperature 

(Distance from casing-solder 

tab >2 mm) 

Dip Soldering Time < 5 sec Tso. 260 °C z § 

Iron Soldering Time < 3 sec TsoLp 300 °C £ é 
Characteristics (lamp = 25°C) 
Wavelength at peak emission at |-=10 mA Apeak 880 nm 
Wavelength at peak emission at |; = 100 mA, 

toulse = 20Ms, Duty cycle = 1:12 Apeak 883 nm 
Wavelength at peak emission at I; = 1A, 

toulse = 100us, Duty cycle = 1:100 Apeak 886 nm 
Spectral bandwidth at 50% of !,,,, at |p = 10mA Ar 80 nm 
Half angle ¢ +15 degrees 
Active chip area A 0.16 mm? 
Dimensions of active chip area LxXW 04x04 mm 
Distance chip surface to case surface D 2.8 ..960 mm 
Switching time: 

(I, from 10% to 90%; and from 90% to 10% 

| = 100 mA) th ty 0.6/0.5 ys 
Capacitance (V,=0 V, f=1 MHz) Cy 25 pF 
Forward voltage (J = 100 MA; thijce = 20 ms) Ve 1.5 (51.8) V 

(lp =1 As tyuge = 100 US) Ve 3.0 (=3.8) Vv 

Breakdown voltage (Ip = 10 pA) Ver 30 (= 5) Vv 
Reverse current (V_=5 V) lp 0.01 (<10) pA 
Temperature coefficient of |, or &, TC -—0.5 %iK 
Temperature coefficient of V_ TC —0.2 %IK 
Temperature coefficient of peak TC 0.25 nm/K 
&, (Total) typ. (i; = 100 mA) &, 10 mw 


Grouped according to radiant intensity. 


l= at l-=100 mA in axial direction. 


Radiant Intensity |, 10t020 | 16 to 32 


Specifications are subject to change without notice. 
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SIEMENS 


SFH482 SERIES 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Radiation Emitting Area 
O16 x .016 (0.40 x 0.40) 





Maximum Ratings 





Reverse Voltage Vp 5 V 
Forward Current (T, = 25°C) Ip 200 mA 
Surge Current (7 <10 Us) igs 2.5 A 
FEATURES Junction Temperature 100 °C 
: : Storage Temperature T, —55 to +100 °C 
¢ TO-18 Hermetic Package Power Dissipation (T, = 25°C) Pict 470 mW 
i Thermal Resistance: 
° Flat Glass Lens Junction to Air Rise! 450 KW 
¢ Wide Beam, 60° Junction to Case Rthuc 160 KiW 
‘ - Soldering Temperature 
+ Very High Power, 10 mW Typical (Distance from casing-solder 
at 100 mA tab >2 mm) 
i : . swe 
¢ Three Radiant Intensity Selections Dip seldenng: lite. <5 See Tsovp 260 °C zs 
Iron Soldering Time < 3 sec Tsai n 300 10) =e 
SFH482-1, >3.1 mWisr £& 
SFH482-2, >5 mW/sr ee ; 
SFH482-3, >8 mWisr Characteristics (Tamp = 25°C) 
Wavelength at peak emission at |- =10 mA Apeak 880 nm 
Wavelength at peak emission at |, = 100 mA; 
DESCRIPTION touise = 20 Ms; Duty cycle = 1:12 peak 883 nm 
: ; ‘age Wavelength at peak emission at I; =1 A; 
The SFH 482 series are infrared emitting Lis 00 tbs Duty cycle = 1:200 Apeak 886 nm 
diodes which emit radiation in the near Spectral bandwidth at 50% of \,,,atlp=10mA = AA 80 nm 
infrared range (880 nm peak). The emitted AH ed 4 mo degrees 
lah 7 ‘ ciive Chip area 7 mr 
radiation, which can be modulated, S Dimensions of active chip area LxW 0.4 x 0.4 mm 
generated by forward flowing current. The Distance chip surface to case surface D 2.1...2.7 mm 
case, which is similar to TO-18, is topped by Switching time: (|, from 10% to 90%; 
a flat glass lens. The cathode lead is ch from ne 2 ee ' nes mA) é ty eve ss 
: : pacitance (V, =O V; f= Zz p 
nearest the tab on the rim of the case bot Forward Voltage (Ir = 100 mA; t,.jg9 = 20 ms) Ve 15(<1.8) Vv 
tom. The anode is electrically connected to (Ip=1 As toyige = 100 US) Ve 3.0(<3.8) V 
the case. Breakdown voltage (I, = 10 A) Ver 30(= 5) Vv 
Reverse current (Vp =5 V) Ip 0.01(= 10) pA 
Temperature coefficient of |, or &, TC -0.5 %iIK 
Temperature coefficient of V- TC -0.2 IK 
Temperature coefficient of Npeak TC 0.25 nk 
&, (Total) typ. (lp = 100 mA) &, 10 mw 


Grouped according to radiant intensity. 
le= at l-=100 mA in axial direction. 


Radiant intensity |, 3.11063 | 5to10 


Specifications are subject to change without notice. 
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Radiant characteristics 
les = fle) 
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SIEMENS 





FEATURES 


© Good Spectral Match with Silicon Photo 
Detector 

¢ Gallium Aluminum Arsenide Material 

° Low Cost 

e T-13%4 Package 

¢ Clear Plastic Lens 

¢ Long Term Stability 

e Narrow Beam, 16° 

e Very High Power, 20 mW Typical 
at 100 mA 

¢ High Intensity, 100 mW/sr at 100 mA 


¢ For Smoke Detection Application: 
Use SFH484-E7517 


DESCRIPTION 


SFH 484, an infrared emitting diode, emits radi- 
ation in the near infrared range (880 nm peak). 
The emitted radiation, which can be modulated, 
is generated by forward flowing current. The 
device is enclosed in a 5mm plastic package. 
Uses for SFH 484 include: IR remote control of 
color TV receivers, smoke detectors, and other 
applications requiring very high power, such as 
IR touch screens. 





SFH 484 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Surface 
Not Flat 


(0,8) °(0.5) 


031.020 


114 
(29) 


108 


9) 
Chip Position g 


Maximum Ratings 


Storage temperature 

Soldering temperature at dip soldering: 
(22 mm distance from the case bottom; 
soldering time t=5 sec) 

Soldering temperature at iron soldering: 
(22mm distance from the case bottom; 
soldering time t=3 sec) 

Junction temperature 

Reverse voltage 

Forward current 

Surge current (7 = 10 Us) 

Power dissipation (T = 25°C) 

Thermal Resistance* 


Characteristics (Tamp = 25°C) 


Wavelength at peak emission at |- =10 mA 

Wavelength at peak emission at |; = 100 mA; 
touise = 20 ms, Duty cycle = 1:12 

Wavelength at peak emission at I; = 1 A; 
touise = 100 Us, Duty cycie = 1:100 

Spectral bandwidth at |; = 10 mA 

Half angle 

Active chip area 

Dimensions of active chip area 

Distance chip surface to case surface 

Switching time: 
(I, from 10% to 90%; and from 90% to 10% 
1; = 100 mA) 

Capacitance (V, =0 V, f=1 MHz) 

Forward Voltage (Ip = 100 MA; tpuise = 20 ms) 

(lp=1A% touise = 100 Us) 

Breakdown voltage (I, = 10 WA) 

Reverse current (Vp =5 V) 

Temperature coefficient of |, or &, 

Temperature coefficient of V- 

Temperature coefficient of speak 


peak 
Apeak 


peak 


-55 to +100 


260 


300 
100 


100 
2.5 

200 
375 


880 


883 


886 

80 
+8 
0.16 
0.40.4 
4.9...5.5 


0.6/0.5 

25 

1.5 ($1.8) 
3.0 (<3.8) 
30 (2 5) 
0.01 (10) 
—0.5 
—0.2 
0.25 


Radiant intensity |, in axial direction at a steradian 9 =0.01 sr or 6.5° 


Radiant intensity (I; = 100 mA, t,,15. = 20 ms) 
(Ile =1 A touise = 100 Ls) 
&, (Total) typ. (lp = 100 mA) 


I 
le 
@ 


e 


e 


100 (250) 
900 
20 


*At 10mm maximum clearance between PC board and bottom of plastic body. 


Specifications are subject to change without notice. 


7-43 











°C 


°C 


°C 
°C 
mA 


mW 


Infrared 
Emitters 


nm 





nm 


nm 
nm 
degrees 
mm? 
mm 

mm 


ys 
pF 

Vv 

Vv 

Vv 

yA 
%IK 
AIK 
nmK 


mWisr 
mWisr 
mw 








Relative spectral emission 





























850 6-900) ©=— 950) 1000 nm 


——+e} 


Maximum permissable forward current 
l= Tap) 
mA 












































Forward voltage V, kL 
Vp 25 =! Tame) 





























Permissable pulse load 
I= f(r) 
ma Duty cycle D = Parameter 
10° 
a 
i oy 
a 
ST 
cH 


ii 


(lm 
ha 

















10% 10% 107 10% 1' 10° 10! 
Tt 


Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 


Radiant intensity 
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Radiant characteristics 
lee = fle) 
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SIEMENS 





FEATURES 


© Pertect Spectra! Match with Silicon 
Photodetectors 


¢ Gallium Aluminum Arsenide Material 
e Low Cost 

¢ 713% Package 

e Clear Blue Tinted Plastic Lens 


e Long Term Stability 
e Medium Wide Beam, 40° 


¢ Very High Power, 20 mW Typical at 
100 mA 


¢ High Intensity, 40 mW/sr at 100 mA 


DESCRIPTION 


SFH 485, an infrared emitting diode, 
emits radiation in the near infrared range 
(880 nm peak). The emitted radiation, 
which can be modulated, is generated by 
forward flowing current. The device is 
enclosed in a 5 mm plastic package. 
Uses for SFH 485 include: IR remote 
control of color TV receivers, smoke 
detectors, and other applications requir- 
ing very high power, such as IR touch 
screens. 





SFH 485 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Surface 
Not Flat 


059 024 (0.6) 

(1.5) 016 (0.4) 
Lead 

Spacing 
100 








Chip Position 2) 


Maximum Ratings 


Storage temperature 

Soldering temperature at dip soldering: (=2mm 
distance from the case bottom; soldering time 
t<5 sec) 

Soldering temperature at iron soldering: (=2mm 
distance from the case bottom; soldering time 
t=<3 sec) 

Junction temperature 

Reverse voltage 

Forward current 

Surge current (7 = 10 sec) 

Power dissipation (T,,,4 = 25°C) 

Thermal resistance* 


Characteristics (T,,,, = 25°C) 


Wavelength at peak emission at I; = 10mA 

Wavelength at peak emission at |- = 100 mA, 
toulse = 20 ms, Duty cycle = 1:12 

Wavelength at peak emission at Ip = 1A, 
touise = 100 us, Duty cycle = 1:100 

Spectral bandwidth at |_ =10mA 

Half angie 

Active chip area 

Dimensions of active chip area 

Distance chip surface to case surface 

Switching time: 

(I, from 10% to 90%; and from 90% to 10% 
|- =100 mA) 

Capacitance (Vp = OV, f = 1MHz) 

Forward voltage (I; = 100 MA; tpuise = 20 ms) 

(Ip =1A, touise = 100 Us) 

Breakdown voltage (I, = 10 WA) 

Reverse current (Vp = 5V) 

Temperature coefficient of |, or , 

Temperature coefficient of V, 

Temperature coefficient of jpeak 


peak 
peak 
peak 
Ad 


LxXW 
D 


.024 (0.6) 
.016 (0.4) 


Cathode 





—55 to + 100 


260 


300 
100 


100 
2.5 

200 
375 


880 
883 


886 
80 
+20 
0.16 
0.4x0.4 
0.4 to 4.6 


0.6/0.5 

25 

1.5 (= 1.8) 
3.0 (<3.8) 
30 (25) 
0.01 (= 10) 
-0.5 
—0.2 
0.25 


Radiant intensity |, in axial direction at a steradian Q = 0.01 sr or 6.5° 


Radiant intensity 

(lp = 100 MA, tpuise = 20 Ms) 
(lp=1 A; tpuse = 100 Us) 
@,(Total) typ. 

(I; = 100 mA) 


e 
e 


® 


€ 


40 (= 16) 
360 


20 


*At 10 mm max clearance between PC board and bottom of plastic body. 


Specifications are subject to change without notice. 
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SIEMENS 


Package Dimensions in Inches (mm) 


Surface not flat 


035 
(0.8) 





Cathode 


Maximum Ratings 


Storage temperature 

Soldering temperature at dip soldering: 
(22 mm distance from the case bottom; 
soldering time t<5 sec) 

Soldering temperature at iron soldering: 
(22 mm distance from the case bottom; 
soldering time ts3 sec) 

Junction temperature 

Reverse voltage 

Forward current 

Surge current (7 = 10 us) 

Power dissipation (T = 25°C) 





FEATURES 


© Good Spectral Matching to Silicon Photo 


Detector Thermal resistance 
¢ Gallium Aluminum Arsenide Material 
e Low Cost Characteristics (Tamp = 25°C) 
 T-1% Base Package Wavelength at peak emission at | = 10 mA 
e Flat Lens Wavelength at peak emission at I; = 100 mA; 
¢ Long Term Stability toulse = 20 ms, Duty cycle = 1:12 


Wavelength at peak emission at lp = 1A; 


Wide Beam, 80° 


Very High Power, 20 mW Typical 
at 100 mA 


toulse = 100 pss, Duty cycle = 1:100 
Spectral bandwidth at |; = 10 mA 
Half angle 
Active chip area 
Dimensions of active chip area 
Distance chip surface to case surface 
Switching time: 
(I, from 10% to 90%; and from 90% to 10% 
\- = 100 mA) 
Capacitance (Vp =0 V, f=1 MHz) 
Forward Voltage (I; = 100 MA; tpyise = 20 ms) 
(lp =1 A; touise = 100 ts) 
Breakdown voltage (I, = 10 WA) 
Reverse current (Va=5 V) 
Temperature coefficient of |, or ®, , 
Temperature coefficient of V- 
Temperature coefficient of Apeak 


DESCRIPTION 


SFH 485P an infrared emitting diode, emits 
radiation in the near infrared range (880 nm 
peak), The emitted radiation, which can be 
modulated, is generated by forward flowing 
current. The device is enclosed in a 5mm 
diameter plastic package. Uses for the SFH 
485P include: IR remotre control of color TV 
receivers, smoke detectors, and other 
applications requiring very high power, such 


Radiant intensity (|; = 100 MA, touise = 20 ms) 
IR touch screens. 


(Ile =1A¥ thyise = 100 Us) 
, (Total) typ. (Ip = 100 mA) 


Specifications are subject to change without notice. 
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SFH 485P 


GaAlAs INFRARED EMITTER 


Chip 


location 


Apeak 
peak 


Apeak 


TC 


| 
I, 
C7 


e 


e 





-55 to +100 


260 


300 
100 


100 
2.5 

200 
375 


880 


883 


886 

80 
40 
0.16 
0.4x0.4 
0.4 to 0.7 


0.6/0.5 

25 

1.5 (<1.8) 
3.0 (<3.8) 
30 (=5) 
0.01 (<10) 
-0.5 
-0.2 
0.25 


Radiant intensity |, in axial direction at a steradian 2 =0.01 sr or 6.5° 


6 (23) 
54 
20 


°C 


°C 


°C 
°C 
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SIEMENS 


SFH 487 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


.205 (5.2) 
Surface not flat 177 (4.5) 


031 (0.8) 
020 (0.5) 


024 (0.6) 
028 (0.7) 016 (0.4) 


016 (0.4) ae OY 


154 (3.9) 


0.122 (3.1) 


10 
(2.54) 0.114 (2.9) 


071 (1.8) 
047 (1.2) 


1.142 (29) 


102 meg eye rT PP PE TSS: 7 CSS SE eee 





1.063 (27) 


Cathode 


.248 (6.3) 
.232 (5.9) 


157 (4.0) 
142 (36) 


Maximum Ratings 





Storage temperature Tyg -55to +100 °C 
Soldering temperature at dip soldering: 
(22 mm distance from the case bottom; 
soldering time t<5 sec) Tsotd 260 °C 
Soldering temperature at iron soldering: 
(22 mm distance from the case bottom; 
FEATURES soldering time t<3 sec) Teotd 300 °C 
Junction temperature T; 100 °c 
* Good Spectral Match to Silicon Photo age sla ie ae an 3 § 
Detector Surge current (r= 10 ps) is 2.5 A £e 
¢ Gallium Aluminum Arsenide Material Power dissipation (T = 25°C) Pir «200 mw Eat 
Thermal resistance Rha 375 KW 
e Low Cost 
* 71 Package Characteristics (Tamm = 25°C) 
¢ Clear Blue Tinted Plastic Lens 
e Long-Term Stability Wavelength at peak emission at |; = 10 mA Apeak 880 nm 
Z . 6 Wavelength at peak emission at |, = 100 mA, 
¢ Medium Wide Beam, 40 touise = 20ms, Duty cycle = 1:12 Apeak 883 nm 
¢ Very High Power, 20 mW Typical Wavelength at peak emission at |; = 1A, 
touice = 100s, Duty cycle = 1:100 Apeak 886 nm 
at 100 mA pulse 
Spectral bandwidth at |. = 10 mA Ad 80 nm 
¢ High intensity, 30 mWi/sr at 100 mA Half angle ° +20 degrees 
Active chip area A 0.16 mm? 
Dimensions of active chip area LxXW 04x04 mm 
Distance chip surface to stand off D 2.6 mm 
DESCRIPTION Switching time: 
(I, from 10% to 90%; and from 90% to 10% 
SFH 487, an infrared emitting diode, emits radi- é eo Oy ciel ne ss . 
ation in the near infrared range (880 nm peak). ee i ee ° 3 
: ieee : ge (Ip = 100 MA; ty yj49 = 20 ms) VE 1.5 (1.8) V 
The emitted radiation, which can be modulated, (p= Ast e100 us) Vv 3.0 (<3.8) v 
is generated by forward flowing current. The Breakdown vallliga (a= 10 pA) Ver 30 (=5) Vv 
device is enclosed in a 3mm plastic package. Reverse current (Vp =5 V) la 0.01 (<10) pA 
Uses for SFH 487 include: IR remote control of Temperature coefficient of |, or &, TC -0.5 %IK 
color TV receivers, smoke detectors, and other Temperature coefficient of V, TC -0.2 %IK 
applications requiring very high power, such as Temperature coefficient of Apeak TC 0.25 nmi/K 
IR touch screens. Radiant intensity |, in axial direction at a steradian 2 =0.01 sr 
Radiant intensity (lp = 100 MA, tpyise = 20 ms) l, 30 (2 12.5) mWisr 
(Ig =1 A; toutse = 100 Us) l, 270 mWisr 
&, (Total) typ. (lp = 100 mA) &, 20 mw 





Specifications are subject to change without notice. 
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SIEMENS 





FEATURES 


¢ Perfect Spectral Match with Silicon 
Photo Detector 

¢ Gallium Aluminum Arsenide Material 

e Low Cost 

¢ T1 Package 

e Flat Plastic Lens 

¢ Long-Term Stability 

e Very Wide Beam, 130° 


¢ Very High Power, 20 mW Typical 
at 100 mA 


DESCRIPTION 


SFH 487P an infrared emitting diode, emits 
radiation in the near infrared range (880 nm 
peak). The emitted radiation, which can be 
modulated, is generated by forward flowing 
current. The device is enclosed in a 3 mm 
diameter plastic package with a flat lens. Typi- 
cal applications are in digital shaft encoders 
and light interruptors for DC and AC operation. 


SFH 487P 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


122 (3.1) 


024 (0.6) 028 (0.7) 031 (0.8) .094 | 
016 (0.4) (1) — 
TYP. 


016 (0.4) 016 (0.4) 


024 (0.6) 


028 (07) 916 (0.4) 
‘016 (0.4) 


122 (3.1) 











071 (18) 
047 (1.2) 


1.142 (29) 0.165 (4.2) 
1.063 (27) 0,154 (3.9) 


Cathode 


Maximum Ratings 


114 (29) 


Chip 
Location 





Storage temperature Ty1g -55 to +100 
Soldering temperature at dip soldering: 

(22 mm distance from the case bottom; 

soldering time t<5 sec) Tsoi 260 
Soldering temperature at iron soldering: 

(22mm distance from the case bottom; 

soldering time t<3 sec) Teold 300 
Junction temperature T, 100 
Reverse voltage Ve 5 
Forward current Ir 100 
Surge current (7 = 10 Us) eg 2.5 
Power dissipation (T = 25°C) Prot 200 
Thermal resistance* Rina 375 
Characteristics Tamp = 25°C) 
Wavelength at peak emission at |; =10 mA peak 880 
Spectral bandwidth at |- = 10 mA Ar 80 
Half angle ¢g +65 
Active chip area A 0.16 
Dimensions of active chip area LxW 04x04 
Distance chip surface to case surface D 0.4 to 0.7 
Switching time: 

(I, from 10% to 90%; and from 90% to 10% 

|- = 100 mA) t,t 0.6/0.5 
Capacitance (V,_ =0 V, f=1 MHz) C. 25 
Forward Voltage (1; = 100 MA; touige = 20 ms) Ve 1.5 (= 1.8) 

(Ip =1A% touige = 100 Ls) Ve 3.0 (33.8) 
Breakdown voltage (lp = 10 A) Ver 30 (=5) 
Reverse current (V_, = 5 V) lp 0.01 (10) 
Temperature coefficient of |, or ®, TC -0.5 
Temperature coefficient of V- TC —0.2 
Temperature coefficient of Apeak TC 0.25 
Radiant intensity |, in axial direction at a steradian Q = 0.01 sr 
Radiant intensity (I; = 100 MA, touise = 20 ms) I, 4 (22) 
: (lz =1 A; touise = 100 Us) l, 27 

®, (Total) typ. (1; = 100 mA) &, 20 


*At 10 mm clearance between PC board and bottom of plastic body. 


Specifications are subject to change without notice. 
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Photodiodes 


Package 
Type 


T1% 
Plastic 


Fiber Optics | 


Plastic 
Black 


Remote Control 


Plastic 
Solder Tabs 


Plastic 
Solder Tabs 


Plastic 
Colorless 
Solder Tabs 


Large Areas, High Sensitivity, Stackable, DIP Package 


Plastic, 
Colorless 
Solder Tabs 


Package Outline 


Dark 

Current 
Part Half | t, (nA) i 
Number | Angle | [V,], E=0 nA/ix 


Photo Radiant 
Sensitive 


Area mm? 


Sensitivity 


1(-< 10) 
SFH250 20 V N/A 
_ 


| apace | 


BPW34 


BPW34B 


BPX91B 


SFH200 


SFH200 


SFH100 


For non-standard requirements, see Custom Products on page 1-1. 


20pA(<100) 


2(<30 
w|i 


7(<300) | gs 35) 


(10V) 


5(< 200) 


(ov) 13(> 8) 


5 ($200) 
(10V) 


5pA(< 20) 
(tv) 10(>7) 


5(<40)pA 


ay 20(> 14) 


+60° | 0.4(<10) 175(> 150) 
(10V) 


9.5(>4) 











Features 


Fiber optic short 
distance data 
transmission, 
2.3mm aperture 
holds 1000 micron 
plastic fiber. 


PIN type 
IR remote control 
Built in filter 


Transparent for 
exposure meters 
PIN Type 
Transparent 


PIN type transparent 
blue enhanced 

PIN Type 

with IR Filter 


Transparent high 
blue sensitivity 
Operates at low 
luminance 


High sensitivity 
Superior signal 
to noise ratio at 
fow luminance. 
K version has 
IR filter. 


Extremely low 
dark current 5pA 


High zero 
crossover 


Photodiodes 


Superior signal to 
noise ratio at low 8-36 
luminance 


Extremely 
Sensitive 
including high 


blue sensitivity. 
Operates at low 
luminance. 


PIN Type 
IR Filter 
Surface Mounted 





Photodiodes 


Dark 
Current 
Package Part Ip (NA) 
Type Package Outline Number 


PIN Type built in 
Plastic, filter 


Black, SFH205 2(<30) ; Curved surface 
Solder Tabs (10V) Superior s/n ratio 
at low luminance 


PIN Type built in 
er Hbeseo|-470" 2(<30) oe nS nes P 
(10V) 25(> 15)nA : surface. Superior 
sin ratio at low 
luminance 


PIN Type built in 
; filter. Flat 
Plastic, Black SFH206 25(>16)uA surface. Superior 
Solder Tabs s/n ratio at low 
luminance 
+70° 2(< 30) 7.34 
(10V) 


Plastic, 
Black, 
Solder Tabs 


Vertical Mounting 


PIN Type 
Transparent 
80(>50)pA 850 flat surface. 
Superior s/n ratio 
at low luminance 


Differential i ‘pe. 
Fast respon e 
Photodiodes 
BPX48 +60° | 100(<200)} 24(>15) 2x1.5 separated by 
(10V) 50 micrometers. 
Four quadrant 
Two axis precision 
position control. 
SFH204 0.01(<2) | 13(>0.08) | 40.01 Fast response. 
(10V) Photodiodes 
Miniature RF separated by 
6 Lead : hee Waly oe 12 micrometers 


Extremely low 
current, 5 pA 
5 pA (< 20) For exposure 
(1V) meters 
Matches with 
LD242 IR emitter. 


Plastic, Clear 
Solder Tabs SFH206K 


Plastic, 
Colorless 
Solder tabs. 


| Precision Measurements 





TO-18 
Round 
Plastic lens 


High 
Reliability 





For non-standard requirements, see Custom Products on page 1-1. 


Photodiodes 


Package 
Type 


PIN 
TO-18 Flat 
Glass Lens 


PIN 
TO-18 Flat 
Glass Lens 


T1% 
Flat 
Plastic 
Package 


High Reliability 


Similar to 
TO-5 Flat 
Glass Lens 


Dark 
Current 
Ip (nA) 
Package Outline [Vp], E=0 


SFH202 
SFH202a 


SFH217 5(> 
1(<10 
+60° 0 
(20V) 
SFH217F 3.0(> 1.8) 
LA 


7(< 300) 
ae 
+55° 
2(<30) 
(10V) = 





For non-standard requirements, see Custom Products on page 1-1. 
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Very high speed, 
5nS. Low dark 
Current, 1 mA 


PIN type 

Very high speed, 
5n&. Very low dark 
current, 15 mA 


PIN type 

For fiber optic 
transmission over 
560 m/bits 


PIN type 

Low cost diode 
for fiber optics. 
Transmission over 
560 mi/bits. 


Hermetic seal 
glass lens for 
high reliability. 
Incorporates V2 
filter, 550 nm. 


Superior signal to 
noise ratio at low 
luminance. 


PIN type 
Superior s/n ratio 
at low luminance. 
Low dark current 
2nA. 


an 
3 
= 
s 
2 
= 
a 





SIEMENS BP 104 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


.213 (5.4) 
187 (4) 198 (4.9) 


.146 (3.7) 177 (4.5) 


020 (0.5) 


4 .086 (2.2) 
.075 (1.9) 


028 (0.7) -138 (3.5) 
Cathode 028 (0.7) 518.8) 


031 (0.8) 
028 (0.7) 


Frame .02 
(5.08) 


Radiant Sensitive Area 
087 x .087 
(2.20 x 2.20) 











FEATURES Maximum Ratings 
e Silicon Planar PIN Photodiode Reverse Voltage (Vp)... .ccccecscsecevevetveeveetcteetereeteverecnes 20 V 
e IR Transparent Filter Plastic Package _ Operating and Storage Temperature Range ..........-.. sees eee -40 to + 80°C 
Soldering Temperature in a 2 mm Distance 
e 2/10” Lead Spacing from the Case Bottom (t < 3) (Ts)... 6... 6c eee terete 230°C 
‘ Power Dissipation (Tam = 25°C) (Prop). 0c eect teens 150 mW 
e High Speed 
* Lead Bend Option (for SMD) Characteristics (Tamp = 25°C) 
Photosensitivity 
(Va = 5V, = 950 nm 
DESCRIPTION E, = 0.5 mWicm?2) Ss 17 (212.5) pA 
i i F Wavelength of Max. Photosensitivity Agmax 950 nm 
BP 104 is a cen planar PIN photodiode: Spectral Range Of Photosenaitivity 
encapsulated in a plastic package, which (S = 10% of Smax) N 800...1100 nm 
simultaneously serves as filter and is trans- rele naalsh vag = - ne any 
parent to IR radiation. Its terminals are Sensitive Area LxW 2.20 x 2.20 mm 
. “ Distance Between Chip Surface 
soldering tabs spaced 5.08 mm (2/10") and Package Surface H 05 ‘at 
apart. Due to its design the diode can easily Half Angle ¢ +60 Deg. 
be mounted, even on PC boards. The flat Dark Current (Vq = 10 V) Ip 2 (<30) me 
; oe Spectral Photosensitivity 
back of the epoxy resin case makes rigid (\ = 950 nm) Ss, 0.70 AW 
er : Electrons 
fixing of ale compohent feasible. Arrays Quantum Efficiency (4 = 950 nm) Y 0.90 Teneo 
can be realized by multiple arrangements. Open Circuit Voltage 
This universal photodetector is suitable for {E, = 0.5 mWicm2, d = 950 nm) Vo 327 (> 250) mv 
‘ . A Short Circuit Current 
diode as well as voltaic cell operation. The (E, = 05 mWicm2,  =950 nm) Isc 17 (>12.5) uA 
signal/noise ratio is particularly favorable, Rise and Fall Time of the Photo- 
‘ 3 current from 10% to 90% and 
even at low illuminances. from 90% to 10% of the Final Value 
: : . . R_ =1 KQ, Vp = 5 V, \ = 830 nm 
The PIN photodiode is outstanding for its ae 17 pA) t,t 125 ns 
low junction capacitance, high maximum Forward Voltage 
ee . . (I = 100 mA, E, =0) Ve 1.3 Vv 
frequency, and fast switching times. It is Capacitance 
particularly suitable for 1R sound transmis- (Va = OV, f = 1 MHz, Ey = 0 lx) Co 48 pF 
: Temperature Coefficient Vo TCy -2.6 mV/K 
sion Temperature Coefficient I, TC, 0.18 WK 
W. 
Noise Equivalent Power (Vp = 10 V) NEP 3.6 x 10-14 VHz 
em Vv Hz 
Detection Limit D 6.1 x 1012 W 


Specifications are subject to change without notice. 
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Relative spectral sensitivity 
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Dark current |, = f(Vp) 
Tamb = 25°C; E = 0 
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Directional characteristic 
Sra = F(e) 
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Photodiodes 





SIEMENS BP104BS 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


234 (5.95) 
211 (5.35) 


177 (45) 
169 (4.3) 
014 (0.35) 
008 (0.2) 
087 (2.2) 
0 to .008 075 (1.9) 
(0 to 0.2) 





157 (4) 
146 (3.7) 


Radiant Sensitive Area Cathode 





FEATURES Maximum Ratings 
¢ Silicon Planar Pin Photodiode Reverse: Voltage (Wa) cus cat o20k tees daeale ml neue yee wade yas Saad op te Ale 20V 
. Operating and Storage Temperature Range............. 0.00. e eee ee -40 to +80°C 
° Plastic Package Soldering Temperature in a 2 mm Distance 
¢ 2/10” Lead Spacing from the Case Bottom (t < 3s) (Ts)... 2. es 230°C 
Power Dissipation (Tamp = 25°C) (Pig) ce eee eee eee 15 mw 


¢ Low Junction Capacitance 
¢ Short Switching Time 


Characteristics (Tamp = 25°C) 
¢ High Sensitivity 








Photosensitivity 
¢ IR Filter (Vp = 5V, = 950 nm 
E, = 0.5 mWicm2) Ss 25 (>15) uA 
e e 
Lead Bend (for SMD) Wavelength of Max. Photosensitivity Asmax 920 nm 
Spectral Range of Photosensitivity 
(S = 10% of Smax) » 800...1100 nm 
Radiant Sensitive Area A 7.34 mm? 
DESCRIPTION paca 
Dimensions of the Radiant 
; 1 : Sensitive Area Lx W 2.71 x 2.71 mm 
The BP104BS is a silicon planar PIN photodiode Distance Between iChip Surtace 
in a plastic package. Because the terminals are and Package Surface H 05 mm 
soldering tabs bent for surface mounting the Half Angle ° +60 Deg. 
diode can easily be assembled on PC boards. Dark Current (Vz = 10 V) Ip 2 ($30) nA 
The flat back of the epoxy resin case makes Special Rone ae Seem) Ss i Basieke 
rigid fixing of the component feasible. The Quantum Yield (\ = 950 nm) " 0.90 = BASIon” 
cathode is marked by a blue dot. Open Circuit Voltage 
; ; ; E, = 0.5 mWicm2, \ = 950 nm V 327 (2275 mV 
These devices can be arrayed. This versatile sins Circuit Current 7 
photodetector can be used as a diode as well (E, = 0.5 mWicm2, } = 950 nm) Isc 25 (> 15) pA 
as a voltaic cell. The signal/noise ratio is parti- Rise ae ial nee ne eee 
H ; current irom 0 tO 0 an 
cularly favorable, even at low illurninances. The from 90% to 10% of the Final Value 
open circuit voltage at low illuminances is higher (R, = 1 KQ, Va = 5V, d = 830 nm 
than with comparable mesa photovoltaic cells. lp = 25 pA) th ty 400 ns 
The PIN photodiode is outstanding for low Bate Voltage , ee 
junction capacitance, high cut-off frequency and Gece Ey = 0 Jang = 29°) Me ie 
short switching times. An application is IR (V_ = OV, E = 0,f = 1 MHz) Co 72 pF 
sound transmission. Temperature Coefficient of Vo TCy -2.6 mv/K 
Temperature Coefficient of I, TC, 0.18 %IK 
Ww 
Noise Equivalent Power (Vp = 10 V) NEP 3.7 x 10-14 VHz 
em v Hz 
Detection Limit (Vg = 10 V) D 7.3 x 1012 WwW 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color temperature 
of 2856 K (standard light A in accordance with DIN 5030 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Relative spectral sensitivity Photocurrent |, = f(E,) Directional characteristic 
versus wavelength Open circuit voltage V, = f(E,) Srey = f(¢) 
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Power dissipation P.. = f(Tamp) Dark current |, = f(Vp) Capacitance versus reverse voltage 
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Photodiodes 


'p 
Photocurrent 7-—— = f(Tamp) Dark current lp = f(Tamp) 
£26 Va = 10V;E =0 
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SIEMENS BPW 21 


PHOTODIODE 


Package Dimension in Inches (mm) 


Radiant Sensitive Area .108 (2.71) x .108 (2.71) 


 .018 (0,45) Cathode 


y 


ame 


t 
t 
071 (1,8) | 7 ra 236 161 


| 
5714s) gf ee Tt 


492 (12.5) 


33 (8.45),45 
"325 (8.25) 


.362 (9,2) 
pob3s (ey 


m3 


| 
t 





134 (3,4) 
126 (3,2) 





FEATURES Maximum Ratings 
¢ Incorporates, V) Filter Operating temperature range Tamb — -40...+80 °C 
. . Storage temperature range Tstg -40...+80° °C 
e 
High Reliability Soldering temperature in a 1.5 mm 
¢ Hermetically Sealed, Glass Lens Package, distance from the case bottom (t<5 sec) Tsold 235 °C 
Similar to TO-5 Reverse voltage VR 10 Vv 
Total power dissipation Ptot 250 mW 
e Low Noise Thermal resistance Rth ya 300 oe 
Ww 
¢ High Open-circuit Voltage as Ath vc 80 
Photovoltaic Cells Characteristics (Tamb = 25°C) 
¢ Detector for Low Illuminance 
¢ Short Switching Time eee, te 
. . R=5 V, standard light A, 
e High Photosensitivity T = 2856K) S 10 (25.5) nAllx 
e Logarithmic Relation Between Vo or Is PAesoernal of pat photosensitivity As max 550 nm 
’ -2 5 pectral range of photosensitivity 
and Illuminance of 10-¢ to 10° Ix (S=10% of Smax) a 350...775 ait 
e Wide Temperature Range Radiant sensitive area A 7.34 mm? 
7 . . Dimension of radiant sensitive area Lx W 2.71 2.71 mm 
e Suitable in the Range of Visible Light Distance chip surface to case top 
edge H 1.9..2.3 mm 
Half angle Q +60 Deg. 
Dark current (VR=5 V) Ip 2(€30) nA 
(VR = 10 mV) IR 8 (<200) pA 
Spectral photosensitivity (0 =550 nm) So 0.34 AW 
Quantum yield (6 = 550 nm) n 0.80 Electrons 
5 Photon 
pen-circuit voltage 
DESCRIPTION (Ey = 1000 Ix, standard light A, 
T = 2856 K) Vo 400 (2320) mV 
BPW 21 is a Planar Silicon Photodiode. The Short-circuit current 
N-Si material results in a positive front and pinta standard light A, ; wise sk 
negative back contact. These photodetectors (Deviation of fs linearity in the range 
can be operated as photodiodes with reverse of 3 10% to 104 Ix: max. 12%) 
voltage or as photovoltaic cells. Applications Rise and fall ime of Shotccuirent 
include exposure meters for daylight as well ane : eral 2 and from. 20%:10 
as artificial light of high color temperature in (R, = 1KQ, Va = 5V, = 550 nm, 
photographic fields and color analysis. Ip = 10 pA) tr, tf 1.5 us 
Forward voltage 
(IF = 100 mA, Ee = 0) VF 1.2 V 
Capacitance 
(VR =0 V, f=1 MHz, Ey=0 Ix) Co 580 pF 
Temperature coefficient of V, TC ~26 mvV/K 
Temperature coefficient of /s TC 0.12 %K 


Specifications are subject to change without notice. 
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Short-circuit current versus 
ambient temperature 





















































Photocurrent |, = f(E\) 
Open circuit voltage V,_ = f(Ey) 
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pF 
1000 





Directional characteristic 
Ste = {9 








Capacitance C = f(V,p), f = 1 MHz 





rT 















































































































































Open-circuit voltage versus 
ambient temperature 
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Photodiodes 





SIEMENS 





FEATURES 


e Silicon Planar Photodiode 
e Transparent Plastic Package 
e 2/10” Lead Spacing 

@ Very Low Dark Current 


¢ Low liluminances Usage, i.e., 
Light Sensor 


¢ Lead Bend Option (for SMD) 


DESCRIPTION 


The BPW 32 is a silicon planar photodiode, 
which is incorporated in a transparent 
plastic package. Its terminals are soldering 
tabs, arranged in 5.08 mm (2/10”) lead 
spacing. Because of this design, the diodes 
can also very easily be assembled on PC 
boards. The flat back of the epoxy resin 
case makes rigid fixing of the component 
feasible. 


The BPW 32 has been developed as a de- 
tector for low illuminances and is intended 
for use as a sensor in exposure meters and 
automatic exposure timers. The component 
is outstanding for low dark currents and — 
when used as a voltaic cell—for a high open 
circuit voltage at low illuminances. The 
cathode is marked by an orange dot. 


Package Dimensions in Inches (mm) 


213 (5,4) 
Me" 193 (4,9) 


177 (4,5) 
-169 (4,3) 


024108) | 
‘016 (0,4 

meet 014 (0,35) 
‘008 (0,2) 


020 (0,5) 
.016 (0,4) 





.031 (0,8) 
028 (0,7) 


_- Radiant Sensitive Area 
“039 x .039 
(0.985 x 0.985) 


Cathode a 


Maximum Ratings 


BPW 32 


PHOTODIODE 


al 


“087 (2.2) 
075 (1.9) 


-138 (3,5) 
118 (3) 








Reverse: Voltage:(Va)iaicat ares dikes based eerie all aN one Balk tn dale Ge kale d 7V 
Operating and Storage Temperature Range .................00000, -40 to +80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t < 3s) (Ts)... 0 eens 230°C 
Power Dissipation (Tam = 25°C) (Pigg) ooo e eee 100 mw 
Characteristics (Tamp = 25°C) 
Photosensitivity 

(Va = 5 V, Note 1) S 10 (>7) nAllx 
Wavelength of Max. Photosensitivity Asmax 800 am 
Spectral Range of Photosensitivity 

(S = 10% of Smax) d 350,..1100 nm 
Radiant Sensitive Area A 0.97 mm2 
Dimensions of the Radiant 

Sensitive Area Lx W 0.985 x 0.985 mm 
Distance Between Chip Surface 

and Package Surface H 0.5 mm 
Half Angle 9 +60 Deg. 
Dark Current (Vp = 1 V) lp 5 (<20) pA 
Zero Crossing (E, = 0, Tamp = 50°C) So 20.5 mV/pA 
Spectral Photosensitivity 

(A = 800 nm) 8, 0.5 AIW 

Electrons 

Quantum Efficiency (4 = 800 nm) n 0.73 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 450 (>380) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Isc 10 (>7) pA 
Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KQ, Vz = 5 V, A = 830 nm 

Ip = 10 pA) t,t 1.3 usec 
Forward Voltage (I; = 100 mA 

E, = 0, Tamp = 25°C) Ve 1.3 Vv 
Capacitance 

(Vp = OV, f = 1 MHz, Ey = 0 Ix) Co 100 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient 19 TC, 0.2 WK 

Ww 
Noise Equivalent Power (Vp = 1 V) NEP 2.5 x 10715 VHz 
om VHz 

Detection Limit (V_ = 1 V) D 3.9 x 1013 Ww 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1.) 


Specifications are subject to change without notice. 
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Directional characteristic 
Stet = fe) 

















as 
photodiode 
(plane recenver) 
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Photodiodes 


SIEMENS 





FEATURES 


Silicon Planar Photodiode 
Transparent Plastic Package 
2/10’ Lead Spacing 

Very Low Dark Current, 20 pA 
High Sensitivity, 75 nA/Ix 
Light Measuring Applications 
Lead Bend Option (for SMD) 


DESCRIPTION 


The BPW 33 is a large area silicon planar 
photodiode, which is incorporated in a 
transparent plastic package. Its terminals 
are soldering tabs, arranged in 5.08 mm 
(2/10) lead spacing. Because of its design 
the diodes can also very easily be assembled 
on PC boards. The flat back of the epoxy 
resin case makes rigid fixing of the com- 
ponent feasible. 


The BPW 33 has been developed as a de- 
tector for low illuminances and is intended 
for use as a sensor in exposure meters and 
automatic exposure timers. The component 
is outstanding for high open circuit voltage 
at low illuminances. The cathode is marked 
by an orange dot. 





BPW 33 


PHOTODIODE 


Package Dimensions in Inches (mm) 


213 (5.4) 
193 (4.9) | 
157 (4) .127 (4.5) 
146 an] -168 (4.3) 


“= .087 (2.2) 
"075 (1.9) 


138 (3.5) 


014 (0.35) 118 (3) 
008 (0.2) 


Frame ~m4 
0.2 (5.08) 


031 (0.8) | 
028 (0.7) 





- Radiant Sensitive Area 
.107 (2.71) x .107 (2.71) 


Maximum Ratings 


Reverse Voltage: (Vp)! tis cies Fede is pheieliad Pia ee eae hina ale ba tee 7V 
Storage Temperature Range ........... 00... cece ee eee -40 to +80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t < 3s) (Ts) 06.6.6. c eect eens 230°C 
Power Dissipation (Tam = 25°C) (Pig). eens 150 mW 


Characteristics (Tamp = 25°C) 


Photosensitivity 

(Va = 5 V, Note 1) S 75 (>35) nAllx 
Wavelength of Max. Photosensitivity Asmax 800 nm 
Spectral Range of Photosensitivity nN 350...1100 nm 
Radiant Sensitive Area A 734 mm2 
Dimensions of the Radiant 

Sensitive Area Lx W 2.71 x 2.71 mm 
Distance Between Chip Surface 

and Package Surface H 0.5 mm 
Half Angle 7) +60 Deg. 
Dark Current (V, = 1 V) Ip 20 (<100) pA 
Zero Cross Over (Ey = 0 

Tamb = 50°C, Note 2) So 20.05 mV/pA 
Spectral Photosensitivity 

(A = 850 nm) S 0.59 AW 

Electrons 

Quantum Yield (\ = 800 nm) n 0.86 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 440 (2375) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Ig 72 (235) pA 


Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KO, Va = 5 V,X = 830 nm 

Ip = 70 pA) t,t 1.5 us 
Forward Voltage 

(ip = 100 mA, E, = 0 





Tomb = 25°C) Ve 1.3 Vv 
Capacitance 
(V_ = OV, E = 0,f = 1 MH2) Co 630 pF 
Temperature Coefficient of Vo TCy —2.6 mV/K 
Temperature Coefficient I, TC, 0.2 %IK 
W. 
Noise Equivalent Power (Vz = 1 V) NEP 43 x 10-15 VHz 
em ¥Hz 
Detection Limit (Vp = 1 V) D 6.3 x 1018 Ww 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5040 and IEC publ. 306-1). 


2So is a measure for the lower spectral sensitivity when the photodiode is used in exposure meters. 
The zero cross over So is defined in the diagram. 


Specifications are subject to change without notice. 
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Directional characteristic 
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Photodiodes 





SIEMENS BPW 34 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


.213 (5.4) 
193 (4.9) | 


487 (4) 127 (4.5) 


146 = -169 (4.3) 


= .087 (2.2) 
075 (1.9) 


138 (3.5) 


014 (0.35) } 118.) 


.031 (0.8) 
028 (0.7) .008 (0.2) 





Frame ~s 
0.2 (5.08) 0...5° 


. ~~ Radiant Sensitive Area 
.107 (2.71) x .107 (2.71) 











FEATURES Maximum Ratings 
®@ Silicon Planar PIN Photodiode Reverse Voltage (V-) 5 
: a heseane Eatin cand Satie itn ett, See ad erectile aus U Sea iia 
xf Transparent Plastic Package Operating and Storage Temperature Range «ww sc eee -40 to +80°C 
@ 2/10” Lead Spacing Soldering Temperature in a 2 mm Distance 
e Low Junction Capacitance from the Case Botton: (t2<..3'8) Tg) gees betices Sarre cena RNs wad tele 230°C 
@ Short Switching Time Power Dissipation (Tamp = 25°C) (Pig) 60 ec ceettteteenee 150 mW 
© High Sensitivity 
e@ Lead Bend Option (for SMD) Characteristics (Tam) = 25°C) 
Photosensitivity 
(Va = 5 V, Note 1) Ss 80 (250) nAllx 
DESCRIPTION Wavelength of Max. Photosensitivity Nee 880 nm 
The BPW 34 is a silicon planar PIN arcs of or i oe 
‘ . ane . = 4 of Smax eas am 
photodiode, which is incorporated in a Radiant Senckive Ards A 734 mania 
transparent plastic package. Its termi- Dimensions of the Radiant 
nals are soldering tabs arranged in Sensitive Area L xW 2.71 x 2.71 mm 
5.08 mm (2/10”) lead spacing. Due to Distance Between Chip Surface 
its design the diode can also very easily Bre Package Sufince . ge im 
Half Angle 9 +60 Deg. 
be assembled on PC boards. The flat Dark Current (Vg = 10 V) Ir 2 (<30) nA 
back of the epoxy resin case makes Spectral Photosensitivity 
rigid fixing of the component feasible. (\ = 850 nm) Ss 0.62 . ea 
ectrons 
Arrays can be realized by multiple Quantum Yield (\ = 850 nm) " 0.90 Photon 
arrangements. This versatile pnotode- Open Circuit Voltage 
tector can be used as a diode as well gt Sree 1) Vo 365 (2300) mv 
as a voltaic cell. The signal/noise ratio (E, = 1000 Ix, Note 1) ies 80 (>50) wA 
is particularly favorable, even at low Rise and Fall Time of the Photo- 
illuminances. The open circuit voltage current from 10% to 90% and 
at low illuminances is higher than from 90% to 10% of the Final Value 
: ; (R, =1 KQ, Va = 5 V,A = 830 nm 
with comparable mesa photovoltaic |p = 70 pA) te t 350 aa 
celis. The PIN photodiode is outstand- Forward Voltage . 
ing for low junction capacitance, high (lp = 100 me E,=0 
cut-off frequency and short switching eae ©) Ve 3 : 
times. The photodiode is particularly (V_ = OV, E = 0,f = 1 MHz) Co 72 pF 
suitable for IR sound transmission. Temperature Coefficient of Vo TCy -2.6 mviK 
Temperature Coefficient of I,or Ip TC, 0.18 WK 
Ww 
Noise Equivalent Power (Vz = 10 V) NEP 4.1 x 10-14 VHz 
em vy Hz 
Detection Limit (Vp, = 10 V) D 6.6 x 1012 Ww 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5030 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Photocurrent |, = f(£y) 

Relative spectral sensitivity Open circuit voltage Ve = f(Ey) Directional characteristic S,.1= f(y) 

Srey = tN 

%, val = FO) pA my 
103 10° 



















































































































































































0 See (eee 
400 500 600 700 800 900 1000nm 


—~} 


Power dissipation P,. = f(Tamp) ark current /,, = f (Va) 
pa ma 25°C E=0 











ian ea sak 





J 

1 T 
a 

ign 
I 
| 














ant t 


+—+ 






























































2 40 60 80 100°C 


—- I, 


uy 
Capacitance C = f (Va) Photocurrent [~~ pete wemn ty =f Tomo) 


: t= 1MHz;E=0 













































































Photodiodes 






























































































































































0 0 1 
wo? og -W-20-10 0 10 2 30 4 50 0 7 8 % 


—_+] 








Open circuit voltage V. = f (E,) Open circult vottage 7 = 1 (qq) 
Short circuit current /, = f (E,) L 2s* 

















































































































10 20 30 60 50 60 70 a0°C 
—> han 





Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/ TWX 910-338-0022 
8-15 








SIEMENS 





FEATURES 


¢ Transparent Plastic Package 

¢ 2/10”(5.08 mm) Lead Spacing 

© High Blue Sensitivity, 400 mm = 30% Srel 
¢ Very Low Dark Current, 30 nA 


DESCRIPTION 


The BPW34B is a planar silicon photodiode in a 
transparent plastic package. Its terminals are 
soldering tabs arranged in 2/10” (5.08 mm) lead 
spacing. Due to its design, the diode can also 
very easily be assembled on PC boards. The 
flat back of the epoxy resin case makes rigid 
fixing of the component feasible. Arrays can be 
realized by multiple arrangements. The increased 
blue sensitivity with short wavelength makes the 
BPW34B particularly suitable for application with 
high blue light source. 


This versatile photodetector is suitable for diode 
as well as a voltaic cell operation. The 
signal/noise ratio is particularly favorable, even 
at low illuminances. The open circuit voltage at 
low illuminances is higher than with comparable 
mesa photovoltaic cells. The cathode is marked 
by a tab on the solder lead. 


BPW34B 


PHOTODIODE 


Package Dimensions in Inches (mm) 


213 (5.4) 
198 (4.9) 


157 (4) .127 (4.5) 


146 al 169 (4.3) 


087 (2.2) 
075 (1.9) 


138 (3.5) 


014 (0.35) 


.031 (0.8) .008 (0.2) 


028 (0.7) 


Frame 
0.2 (5.08) 0... 


Radiant Sensitive Area 
.107 (2.71) x .107 (2.71) 


Maximum Ratings 


Reverse Voltage (Vp)... eee terre eee 
Operating and Storage Temperature Range.............. 0. cece ee 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t <3) (Ts)... ce cece eee eee eee 
Power Dissipation (Tam = 25°C) (Pig) eee ees 


Characteristics (Tamp = 25°C) 


Photosensitivity (V_ = 5 V) S 75 (> 50) 
Wavelength of Max. Photosensitivity Agmax 850 
Spectral Range of Photosensitivity 

(S = 10% of Smax) nN 350...1100 
Radiant Sensitive Area A 7:34 
Dimensions of the Radiant 

Sensitive Area LxW 2.71 x 2.71 
Distance Between Chip Surface 

and Package Surface H 05 
Half Angle ¢g +60 
Dark Current (Vp = 10 V, E = 0) Ip 2 ($30) 
Spectral Photosensitivity 

(A = 850 nm) 8, 062 
Quantum Yield n 0.90 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 390 (=320) 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Isc 75 (>50) 


Rise and Fall Time of the 

Photocurrent (R, = 1 KQ 

Vp = 5 V, \ = 830 nm 

Ip = 70 pA) tt 350 
Forward Voltage 

(lp = 100 mA, E, = 0 


Tamb = 25°C) Ve 13 
Capacitance 

(Vp = 0 V, f =1 MHz, E = 0) Co 72 
Temperature Coefficient Vo TCy -26 
Temperature Coefficient Igg TC, 0.18 
Detection Limit (Vp = 10 V) D 63 x 1012 





nA/lx 
nm 


nm 
mm?2 


mm 

mm 

Deg. 
nA 


AIW 
Electrons 
Photon 


mV 


pA 


ns 


V 


pF 
mV/K 
IK 
om ¥Hz 
WwW 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color temperature 


of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Relative spectral sensitivity Photocurrent |, = f(Ey) Directional characteristic 
Stet = 0) Open circuit voltage V, = f(Ey) Sie = tle) 
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SIEMENS 


FEATURES 


Silicon Planar Pin Photodiode 
Plastic Package 

20” Lead Spacing 

Low Junction Capacitance 
Short Switching Time 


High Sensitivity 
IR Filter 


Lead Bend Option (for SMD) 


DESCRIPTION 


The BPW 34F is a silicon planar PIN photo- 
diode, which is incorporated in a plastic pack- 
age. Its terminals are soldering tabs arranged 
in 5.08 mm (2/10”) lead spacing. due to its de- 
sign the diode can also very easily be assem- 
bled on PC boards. The flat back of the epoxy 
resin case makes rigid fixing of the component 
feasible. 


Arrays can be realized by multiple arrange- 
ments. This versatile photodetector can be 
used as a diode as well as a voltaic cell. The 
signal/noise ratio is particularly favorable, 
even at low illuminances. The open circuit 
voltage at low illuminances is higher than with 
comparable mesa photovoitaic cells. The PIN 
photodiode is outstanding for low junction 
capacitance, high cut-off frequency and short 
switching times. The photodiode is particu- 
larly suitable for !R sound transmission. The 
cathode is marked by a blue dot. 


BPW 34F 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


157 (4) 


146 ai 


.031 (0.8) 
.028 (0.7) 





Maximum Ratings 


Reverse: Voltage:(Va)ii hii duit note bod pode oad VINE ade tee beeen ds 32 V 
Operating and Storage Temperature Range ................ cece uae -40 to + 80°C 
Soldering Temperature in a 2 mm Distance 
from the Case Bottom (t < 38) (Tg)... cece eee 230°C 
Power Dissipation (Tam = 25°C) (Prot) ooo eee cece ce ence eens 150 mw 
Characteristics (Tamp = 25°C) 
Photosensitivity 
(Vp = 5V, = 950 nm 
E, = 0.5 mW/cm2) s 25 (> 15) pA 
Wavelength of Max. Photosensitivity Asmax 950 nm 
Spectral Range of Photosensitivity 
(S = 10% of Smax) » 800...1100 nm 
Radiant Sensitive Area A 734 mm2 
Dimensions of the Radiant 
Sensitive Area L x W 2.71 x 2.71 mm 
Distance Between Chip Surface 
and Package Surface H 0.5 mm 
Half Angle ¢g +60 Deg. 
Dark Current (Vp = 10 V) lp 2 (<30) nA 
Spectral Photosensitivity 
(A = 950 nm) S, 0.68 AW 
Electrons 
Quantum Yield (A = 950 nm) n 0.90 Photon 
Open Circuit Voltage 
(E, = 0.5 mWicm2, \ = 950 nm) Vo 327 (2275) mV 
Short Circuit Current 
(E, = 0.5 mWicm2, d = 950 nm) Isc 25 (> 15) BA 
Rise and Fall Time of the Photo- 
current from 10% to 90% and 
from 90% to 10% of the Final Value 
(R, = 1 KQ, Vp = 5 V,X = 830 nm 
Ip = 25 pA) tet; 400 ns 
Forward Voltage 
(lp = 100 mA, E, = 0 
Tamb = 25°C) Ve 1.3 Vv 
Capacitance 
(Vp = OV, E = 0,f = 1 MHz) Co 72 pF 
Temperature Coefficient of Vo TCy -2.6 mvV/K 
Temperature Coefficient of Ig TC, 0.18 %WIK 
Ww 
Noise Equivalent Power (Vp = 10 V) NEP 3.7 x 10-4 VHz 
om VHz 
Detection Limit (Vz = 10 V) D 7.3 x 1012 Ww 


213 (5.4). 
193 (4.9) 
127 (4.5) 
169 (4.3) 


= = 087 (2.2) 
" 075 (1.9) 


.138 (3.5) 


014 (0.35) 118 (3) 
008 (0.2) 





Frame ~m| 
0.2 (5.08) 0...5° 


~ Radiant Sensitive Area 


107 (2.71) x .107 (2.71) 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5030 and IEC pub!. 306-1). 


Specifications are subject to change without notice. 
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SIEMENS 





FEATURES 


¢ Differential Photodiode 

¢ Plastic Encapsulated, Strip Line 
Technique 

¢ Tightly Spaced Diodes for Precise 
Positional Indication 

e Lead Bend Option (for SMD) 


DESCRIPTION 


The differential photodiode BPX 48 is 
designed for special industrial electronic 
applications, such as follow-up control, 
edge control, path and angle scanning, 
respectively. The individual diodes are 
spaced 90 ym apart, thus resulting in a 
highly precise positional indication. The 
rise and fall times of the photocurrent are 
so short that control systems with small 
down times can be built up. The silicon 
planar method ensures a low dark current 
level, low noise and thus very favorable 
signal relationships. 





BPX 48 


DIFFERENTIAL PHOTODIODE 


Package Dimensions in Inches (mm) 


-307 (7,8) 
291 (7.4) 


60 (6,6) 

248 (6,3) 
157 (4)- 
146 (3,7) 


014 (0,3! 
.020 (0,5) 008 oz 
016 (0,4) 
1 Frame 
031 (0,8) 30 (7,62) 
028 (0,7) 


0.001 (0,09) 
016 (0.4) 


= 


bee—.096 (2,45) of 


Radiant Sensitive Area 
087 (2.2) x .028 (0.7) 


Maximum Ratings 


Reverse Voltage (Va) oe eee nee 10V 
Storage Temperature Range ww ke eee -40 to +80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t <3) (Ts)... . 6... c eee eee eee 230°C 
Power Dissipation (Pig) .- 00 eect eee ees 50 mW 
Characteristics (Tamp = 25°C) (Single Diode) 
Photosensitivity 

(V_ = 5 V, Note 1) iS) 24 (215) nAllx 
Wavelength of Max. Photosensitivity Agmax 850 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) oN 430...1150 nam 
Radiant Sensitive Area A 1.54 mm2 
Dimensions of the Radiant 

Sensitive Area LxWw 0.7 x 2.2 mm 
Distance Between Chip Surface 

and Package Surface H 0.5 mm 
Half Angle ¢g +60 Deg. 
Dark Current (Vg = 10 V) lp 100 (<200) nA 
Spectral Photosensitivity 

(\ = 850 nm) S, 0.55 AIW 
Max. Deviation of Photosensitivity 

Between Diodes A +5 % 

Electrons 

Quantum Efficiency (\ = 850 nm) n 0.80 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 330 (> 280) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Iso 24 (215) pA 


Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(RL =1 KQ, Vp = 5 V, \ = 830 nm 

Ip = 20 pA) ty ty <500 ns 
Forward Voltage 

(lp = 100 mA, E, = 0 


Tamb = 25°C) Ve 1.3 V 
Capacitance 

(Vg = OV, f = 1 MHz, Ey = 0 Ix) Co 25 pF 

(Va = 10 V, f = 1 MHz 

Ey = 0 Ix) Cio 6 pF 
Temperature Coefficient Vo TCy -2.6 mV/K 
Temperature Coefficient Io TC, 0.18 WIK 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Directional characteristic S,., = f(y) 
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BPX 60 


PHOTODIODE 


SIEMENS 


Package Dimensions in Inches (mm) 


Radiant Sensitive Area 


333 (8,48) 107 (2.74) x .407 (2.71) 


"325 (8.25) 
018 (0,45) Cathode 


071 (1,8) 
.236 (6) 


_571 (14,5) 226 (5.0 


134 (3,4) 492 (12,5) 


126 (3,2) 





Maximum Ratings 





Reverse: Voltage (Vp) isis prea 255 dead ws eae Be nS bale eed a hee 32 V 
Operating and Storage Temperature Range —iwiww gw eee eee -40 to +80°C 
Soldering Temperature in a 2 mm Distance 
from the Case Bottom (t < 38) (Tg)... 0.1 eens 230°C 
Power Dissipation (Pig)... ccc eeeee eet eee ee 325 mW 
Thermal Resistance (Rijamb) <0 eee eet 300 K/W 
Ped tae daaesiaery tsuicleneiattans Suet ARES Raha gh 80 KW 
Characteristics (Tamp = 25°C) 
Photosensitivity 
FEATURES (Va = 5 V, Note 1) Ss 70 (235) nAllx 
Wavelength of Max. Photosensitivity Ag, 850 nm 
¢ Silicon Planar Photodiode Spectral Range of Photosensitivity sins 
. i (S = 10% of Smax) IN 400...1100 am 
Premium Hi-Rel Device Radiant Sensitive Area A 7:34 mm2 
¢ Modified TO-5 Hermetic Case Dimensions of the Radiant 
Sensitive Area LxW 2.71 X 2.71 mm 
¢ Flat Glass Lens Distance Between Chip Surface 
e Large Photosensitive A and Package Surface H 1.9...2.3 mm 
rg tosensitive Area Half Angle g +55 Deg. 
¢ Suitable for Visible as well as Dark Current (Vz = 10 V) \p 7 (<300) nA 
IR Range Spectral Photosensitivity 
( = 850 nm) 8, 0.50 A/W 
Electrons 
Quantum Efficiency (A = 850 nm) n 0.73 Photon 
Open Circuit Voltage 
DESCRIPTION (Ey = 1000 Ix, Note 1) Vo 460 (>390) mV 
; a . Short Circuit Current 
The BPX 60 is a planar silicon photodiode. (Ey = 1000 Ix, Note 1) Isc 70 (>35) pA 
wae . Rise and Fall Time of the Photo- 
The large area photosensitive system is client from 1096 to 9006 and 
suitable for cell as well as diode operation from 90% to 10% of the Final Value 
at a very low reverse current level. The en ws Yee Nae - 3.0 ifs 
. -e: 1 “f : 
hermetically sealed case—a TO-5 modifica- Forward Voltage 
tion with flat glass window—allows applica- MG is Betis Gaze Ve 13 V 
. . ene b ; 
tion at extreme operating conditions. The Capacitance 
: : fk ; (Vq = OV, f = 1 MHz, Ey = 01x) Co 580 pF 
signal/noise ret ts particularly favorable Temperature Coefficient Vo TCy 26 mviK 
even at low illuminances. The open circuit Temperature Coefficient |, TC, 0.18 IK 


voltage at low illuminances is higher than 
with comparable mesa photovoltaic cells. 


1The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Photocurrent |, = f(Ey) 
Geletive spectral sensitivity Open circuit voltage V, = f(Ey) Directional characteristic S,., = f(¢) 
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Dark current |, = f(V_) 
nA pF 
10° 


Power dissipation P,,, = f(Tamb) 
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Dark current Ip = f(Tamp) 
Ip 8 R ami Be 
Photocurrent Tose t (Tomo) VR =10V Open circuit voltage 7” = f (Tyme) 



































Photodiodes 
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SIEMENS 





FEATURES 


© Silicon Planar PIN Photodiode 
¢ Premium Hi-Rel Device 

* Modified TO-5 Hermetic Case 
¢ Flat Glass Lens 

e Large Photosensitive Area 

¢ Low Dark Current 

¢ Short Switching Time 


¢ Suitable for Visibie as well as 
IR Range 


DESCRIPTION 


The BPX 61 is a planar silicon photodiode 
with low reverse current. Its low capaci- 
tance permits use up to 10 MHz. The large 
area photosensitive system is suitable for 
cell as well as diode operation at a very low 
reverse current level. The hermetically 
sealed case—a TO-5 modification with flat 
glass window —allows application at 
extreme operating conditions. The signal/ 
noise ratio is particularly favorable even at 
low illuminances. The open circuit voltage 
at low illuminances is higher than with 
comparable mesa photovoltaic cells. The 
PIN photodiode is outstanding for low 
junction capacitance, high cut-off frequency 
and short switching times. 





BPX 61 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


Radiant Sensitive Area 
107 (2.71) x .107 (2.71) 


Maximum Ratings 


Reverse Voltage (Vp). ic. cist etiam may SoM eras Sead OG Be 32 V 
Operating and Storage Temperature Range Sixx «gw see ee ees -40 to +80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t < 38) (Ts)... cece eee eens 230°C 
Power Dissipation (Tamp = 25°C) (Prot) occ cece cece etre rete nets 325 mW 
Thermal Resistance (Rinjamb)-:- 66sec cece tee eee nent eee ens 300 K/W 

(Pv jeage) sais Sts Cains Cased. ttuguhenr eta dae ee eas 80 K/W 

Characteristics (Tamp = 25°C) 
Photosensitivity 

(Vp = 5 V, Note 1) Ss 70 (>50) nAllx 
Wavelength of Max. Photosensitivity Ngmax 850 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) » 400...1100 nm 
Radiant Sensitive Area A 734 mm2 
Dimensions of the Radiant 

Sensitive Area LxW 2.71 x 2.71 mm 
Distance Between Chip Surface 

and Package Surface H 1.9.2.3 mm 
Half Angle 7 +55 Deg. 
Dark Current (V, = 10 V) lp 2 (<30) nA 
Spectral Photosensitivity 

Q = 850 nm) S, 0.62 AIW 

Electrons 

Quantum Efficiency (\ = 850 nm) 0 0.90 Photon _ 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 375 (2320) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Isc 70 (>50) pA 


Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KQ, Va = 5V,d = 830 nm, 

Ip = 70 pA) ty t 350 ns 
Forward Voltage 

(lp = 100 mA, E, = 0 








Tamb = 25°C) Ve 1.3 Vv 
Capacitance 
(Va = OV, f = 1 MHz, Ey = 0 Ix) Co 72 pF 
Temperature Coefficient Vo TCy ~2.6 mvV/K 
Temperature Coefficient |, TC, 0.18 IK 
W 
Noise Equivalent Power (Vp = 10 V) NEP 4.1 x 10-14 VHz 
om VHz 
Detection Limit (Vp, = 10 V) D 6.6 x 1012 W 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Relative spectral sensitivity 
Sra = f iA) 


Photocurrent |p = f(Ey) 


Open circult voltage V, = f(Ey) 
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Power dissipation P,.. = f(Tamp) 
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Directional characteristic S,,, = f(y) 
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Dark current /, = f (Vp) 
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Open circuit vottage Y— = (7...) Short circuit current —“— = f (7, 9.) 
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Photodiodes 


SIEMENS 





FEATURES 


Silicon Planar Photodiode 
Modified TO-18 Package 
Metal Case and Plastic Lens 


@ Very Low Dark Current 


DESCRIPTION 


The BPX 63 is a planar silicon photodiode, 
mounted on a TO-18 base plate and 
covered with transparent plastic material. 
The BPX 63 has been developed as a de- 
tector for low illuminances and is intended 
for use as a sensor for exposure meters and 
automatic exposure meters. The compo- 
nent is outstanding for low dark currents 
and —when used as a voltaic cell—for a 
high open circuit voltage at low illumi- 
nances. The cathode of the BPX 63 is 
electrically connected to the case. 


Package Dimensions in Inches (mm) 


BPX 63 


PHOTODIODE 


Radiant Sensitive Area 


039 x .039 


@ 018 (0,45) 


571 (14,5) 

492 (12,5) 
014 (3.6) 
‘012 (3.0) 


Maximum Ratings 


Pa (5,5) 
211 (5,35) 








Reverse Voltage (Vp) 0... cic cence cern eee e terete nee et eens 7V 
Operating and Storage Temperature Range —Six¥ gn 1. se eee eee -40 to + 80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t <3) (Ts)... eee 230°C 
Power Dissipation (Tamp = 25°C) (Pig) 0-0 occ cece cece teens 200 mw 
Characteristics (Tamp = 25°C) 
Photosensitivity 

(Va = 5 V, Note 1) S 10 (>8) nAllx 
Wavelength of Max. Photosensitivity Agmax 800 am 
Spectral Range of Photosensitivity 

(S = 10% of Smax) » 350...1100 nm 
Radiant Sensitive Area A 0.97 mm? 
Dimensions of the Radiant 

Sensitive Area L x W 0.985 x 0.985 mm 
Distance Between Chip Surface 

and Package Surface H 0.2...0.8 mm 
Half Angle 9 +75 Deg. 
Dark Current (V_ = 1 V) lp 5 (<20) pA 
Spectral Photosensitivity 

(\ = 850 nm) 8, 0.50 AIW 

Electrons 

Quantum Efficiency (4 = 800 nm) n 0.73 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 450 (>380) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Iso 10 (>8) pA 
Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KQ, V_a = SV, = 830 nm, 

Ip = 10 pA) t,, ty 1.3 BS 
Forward Voltage 

(lp = 100 mA, E, = 0 

Tamp = 25°C) Ve 1.3 V 
Capacitance 

(V_p = OV, f = t MHz, Ey = 0 Ix) Co 100 pF 
Temperature Coefficient Vo TCy -2.6 mvViK 
Temperature Coefficient l, TC, 0.16 IK 

Ww 
Noise Equivalent Power (Vp = 1 V) NEP 2.5 x 10-15 Hz 
om VHz 

Detection Limit (Vz = 1 V) D 3.9 x 1013 WwW 


1The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Photocurrent !, = f(Ey) 


Relative spectral sensitivity Open circuit voltage V_ = f(Ey) Directional characteristic S,,, = {(y) 
Sra = F(A) 
ms 0 p= =v WP 
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SIEMENS BPX 65 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


. .205 (5.2) 
.197 (5.0) 
Radiant Sensitive Area 
110 039 x .039 
(2.8) 
“> 
—< 


B11 (14.5) 
492 (12.5) 211 (6.35) 


.187 (4.75) 
.199 (5.05) MAX 





.216 (5.5) 
.211 (5.35) 





Maximum Ratings 





Reverse Voltage (Vp) 0. eee eee eee ees 50 V 
Operating and Storage Temperature Range —Siyw... swe we eee eee -40 to + 80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t < 3s) (Ts)... 066 -ceeeeeeeeee 230°C 
Power Dissipation (Pi)... 0. te eee eee eens 230 mW 


Characteristics (Tamp = 25°C) 





FEATURES Photosensitivity 
a : (Vq = 5 V, Note 1) cS 11 (25.5) nAllx 
¢ Silicon Planar PIN Photodiode Wavelength of Max. Photosensitivity Asmax 850 nm 
© Premium Hi-Rel Device Spectral Range of Photosensitivity 
. © (S = 10% of Smax) » 350...1100 nm 
e TO-18 Size Package Radiant Sensitive Area A 0.97 mm? 
Dimensions of the Radiant 
° Flat Glass Lens Sensitive Area L xW 0.985 x 0.985 mm 
¢ High Speed Distance Between Chip Surface 
and Package Surface H 2.25...2.55 mm 
e Low Dark Current Half Angle 9 +40 Deg. 
. A Dark Current (Vp =20 V) Ip 1 (<5) nA 
¢ Suitable for the Visible as well as Spectral Photsecnaitivity 
IR Range (\ = 850 nm) Ss 0.55 AIW 
Electrons 
Quantum Efficiency (\ = 850 nm) n 0.80 Photon 
Open Circuit Voltage 
DESCRIPTION (Ey = 1000 Ix, Note 1) Vo 320 (> 270) mV 
Short Circuit Current 
. 5 : (Ey = 1000 Ix, Note 1) 10 (>5.5) pA 
The BPX 65 is a planar silicon PIN photo Rise’and Fall Time of the Photo- sc 
diode in a case 18 A 2 DIN 41876 (sim. to current from 10% to 90% and 
. . . from 90% to 10% of the Final Value 
TO 18) with a flat window. The cathode is (R, = 500, Vp = 5V, \ = 880 nm, 
electrically connected to the case. The flat Ip = 15 pA) th ty 30/80 ns 
window has no influence on the beam path i hide are or 
: eae F= Fe = 
of optical lens systems. Because of its high Tamb = 25°C) : Ve 1.3 V 
: edi : : Capacitance 
cut off frequency this diode is particularly (Va = OV, f = 1 MHz, Ey = Olx) Co 11 pF 
suitable for use as optical sensor of high (Va = 1V,f = 1 MHz, Ey = 0 Ix) C, 6.4 pF 
. : (Vq = 20 V, f = 1 MHz, Ey = 01x) Coo 2.4 pF 
modulation bandwidth. Temperature Coefficient Vo TCy -2.6 mvV/K 
The PIN photodiode is outstanding for low Tepe ratte COSmcene le TC i a 
junction capacitance and short switching Noise Equivalent Power (Vp = 20 V) NEP 3.3 x 10-14 VHz 
times. om VHz 
Detection Limit (Vp = 20 V) D 3.1 x 1012 Ww 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Relative spectral sensitivity Photocurrent |, = f(Ey) Directional characteristic 
Sra = FO) Open circult voltage V,_ = f(Ey) Sra = f(y) 
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Junction capacitance 



























































































































































































































































































































































































































































Dark current |p = f(Tamp); E = 0 C=f E=0 
Power dissipation P,,, = f(Tamp) Tam = 25°C measuring frequency f = 1 MHz 
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SIEMENS 


BPX 66 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


: .205 (5.2). 
.197 (5.0) 
Radiant Sensitive Area 


110 .039 x .039 
(2.8) 


571 (14.5) 


492 (12.5) 211 (5.35) 


.199 (5.05) 


187 (4.75) 
MAX 


.216 (5.5) 
211 (5.35) 





Maximum Ratings 











Reverse: Voltage (Vp): cu te eacetaeae ie GMa beeen iy Guana MN GAS 50 V 
Storage Temperature Range wk eee -40 to +80°C 
Soldering Temperature in a 2 mm Distance 
from the Case Bottom (t < 3s) (Ts)... 0. oes 230°C 
Power Dissipation. (Pio). o.4 Giac iwi se aie Ponies wha Peel i Shae eas 250 mW 
FEATURES Characteristics (Tamp = 25°C) 
¢ Silicon Planar PIN Photodiode Photosensitivity 
: i ‘ (Vp = 5 V, Note 1) s 11 (25.5) nAlix 
* Premium Hi-Rel Device Wavelength of Max. Photosensitivity Agmax 850 nm 
¢ TO-18 Size Package Spectral Range of Photosensitivity 
(S = 10% of Smax) nN 350...1100 nm 
¢ Flat Glass Lens Radiant Sensitive Area A 0.97 mm2 
e High Speed Dimensions of the Radiant 
Sensitive Area LxWw 0.985 x 0.985 mm 
© Very Low Dark Current Distance Between Chip Surface 
* Suitable for the Visible as well as Grane Surians : oe ol 
IR Range Dark Current (Va =1 V) ie 0.15 (<0.3) nA 
Spectral Photosensitivity 
(A = 850 nm) S, 0.55 AIW 
Electrons 
DESCRIPTION Quantum Efficiency (\ = 850 nm) n 0.80 Photon 
Open Circuit Voltage 
The BPX 66 is a planar silicon PIN photo- (Ey = 1000 Ix, Note 1) Vo 330 (> 280) mv 
diodé ih 18 A2 DIN 41876 (si t Short Circuit Current ; 
IOC ENG Care sim. to (Ey = 1000 Ix, Note 1) igs 10 (>5.5) pA 
TO-18) with a flat window and extremely Rise and Fall Time of the Photo- 
P ? f 10% 0) 
low dark current. The cathode is electrically inhi oe ee eis 
connected to the case. The flat window has (Ry a 500, Va = 5V,\ = 880 nm, 
no influence on the beam path of optical aia eas th o0/99 es 
lens systems. Because of its high cut-off Ur = 100 my E,=0 F 
ey F : , = 25°C V, 1.3 
b F 
frequency, this diode is particularly suitable Capsotanes 
for use as optical sensor of high modula- (V_a = OV, f = 1 MHz, Ey = 0 Ix) Co 14 pF 
. . (V_p = 1V, f = 1 MHz, Ey = 01x) C, 6.4 pF 
tion bandwidth. (Vq = 20V, f = 1 MHz, Ey = 01x) ae 24 pF 
: : P Temperature Coefficient Vo TCy -2.6 mV/K 
The PIN photodiode is outstanding for low Temperature Coefficient Iq TC, 02 OnIK 
junction capacitance and short switching W 
times Noise Equivalent Power (Vz = 20 V) NEP 3.3 x 10-14 VHz 
; om V¥Hz 
Detection Limit (Vz = 20 V) D 3.1 x 1012 Ww 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament jamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 


8-30 


Relative spectral sensitivity 





























































































































Photocurrent I, = f(Ey) 









































































































































Directional characteristic 
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Photodiodes 














SIEMENS 


BPX 90K 


FEATURES 


¢ Silicon Planar Photodiode 


¢ Transparent Plastic Package or 
Filter Package 


¢ 0.2” Lead Spacing 


© High Sensitivity, BPX90: 45 nA/Ix; 
BPX90K: 13 nA/Ix 


¢ Lead Bend Option (for SMD) 


DESCRIPTION 


The BPX90 and BPX90K are planar 
silicon photodiodes. The BPX90 is in a 
transparent plastic package. The BPX90K 
is in a black plastic. package with IR filter. 
Its terminals are soldering tabs arranged 
in 0.2” (6.08 mm) lead spacing. Due to its 
design, the diode can be easily assem- 
bled on PC boards. The flat back of the 
epoxy resin case makes rigid fixing of the 
component feasible. Arrays can be realized 
by multiple arrangements. 


This versatile photodetector is suitable for 
diode as well as voltaic cell operation. The 
signal/noise ratio is particularly favorable, 
even at low illuminances. The open circuit 
voltage at low illuminances is higher than 
with comparable mesa photovoltaic cells. 





BPX 90 


WITH IR FILTER BPX 90K 


PLANAR SILICON PHOTODIODE 


Package Dimensions in Inches (mm) 


213 (5,4) _ 
‘193 (4,9) 


.091 (2,3) 177 (4,5). 


079 (2,0) *.189 (4,3) 


| 7) 
024 (0,6) | al 
‘016 (0,4) | 
014 (0,35) 
008 (0,2) 


020 (0,5) yl 
.016 (0,4) 
031 (0.8) Frame 
~ 028 (0,7) 0.2 (5,08) 


Maximum Ratings 


Reverse Voltage (Vp) .........-.-...0000- 


Operating and Storage Temperature Range 
Soldering Temperature in a 2 mm Distance 


from the Case Bottom (t < 3s) (Ts) ....... 
Power Dissipation (Pig) .....-....02. 00005 


Characteristics (Tamp = 25°C) 


Symbol 

Photosensitivity 

(Va = 5 V, Note 1) cS) 

(Va = 5 V, \=950 nm, 

E,=0.5 mWicm?) 
Wavelength of Max. 

Photosensitivity Agmax 
Spectral Range of 

Photosensitivity 

(S = 10% of Smax) d 
Radiant Sensitive Area A 
Dimensions of the 

Radiant Sensitive Area LxW 
Distance Between Chip Surface 

and Package Surface H 
Half Angle ¢ 
Dark Current (V_ = 10 V) lp 
Spectral Photosensitivity 

( = 850 nm) S, 
Quantum Efficiency 

(A = 850 nm) n 
Open Circuit Voltage 

(E, = 0.5 mWicm2 

» = 950 nm) Vo 


Short Circuit Current 

(E, = 0.6 mWicm? 

» =950 nm) Iso 
Rise and Fall Time of 

the Photocurrent from 

10% to 90% and from 

90% to 10% of the Final Value 

(R, = 71 KQ, Va = 5 V, \ = 830 nm, 

lp = 45 pA/BPX90, 

Ip = 30 pA/BPX90K) t, ty 
Forward Voltage 

(le = 100 mA, E, = 0 


Tamb = 25°C) Ve 
Capacitance 

(Vp = OV, f = 1 MHz 

Ey = 0 Ix) Co 

(WV, = 10 V, f= 1 MHz 

Ey = 0 Ix) Cr 
Temperature Coefficient Vo TCy 
Temperature Coefficient |, TC, 


.087 (2.2) 
.075 (1.9) 


ae iy - Radiant Sensitive Area 
¢ f “EF: 065 x .120 
118 (3) hati (1.65 x 3,05) 


wo 
Cathode 





as scat Sey ith yin ten peane ee ene Apts, Bento gh 32 V 
Boe so tasaget a Mess a toe Re carats hte te -40 to +80°C 
tsk ek Maen Nae aa ret ase! felt Ve bee 230°C 
ba ene Bea Ph Gaeta eras aid aaa Bir Sees 100 mW 
BPX90 BPX90K Unit 
45 (>25) —- nAlix 
_ 13 (>8) uA 
850 950 nm 
400...1100 800.,.1150 nm 
5 5 mm? 
1.65 x 3.05 1.65 x 3.05 mm 
0.5 0.5 mm 
+60 +60 Deg. 
5 (<200) 5 (<200) nA 
0.50 0.48 AIW 
Electrons 
0.73 0.62 Photon 
450 (>380) 400 (>340) mvV 
45 (2285) 13 (>8) pA 
1.3 1.3 Sec 
1.3 1.3 Vv 
430 430 pF 
100 100 pF 
-2.6 -2.6 mvV/K 
0.18 0.18 %IK 


1The illuminance indicated refers to unfiltered radiation of a tungsten-filament lamp at a color temperature 
of 2856 K. (Standard light A in accordance with DIN 5033 and IEC publ. 306-1.) 


Specifications are subject to change without notice. 
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BPX90 


BPxs0 
Photocurrent 
Reterlys spectre conven ny Directional characteristic s,, = f(y») 


Sie = £0) pA (lp = f (Ey) 
ie 10? os 0° 10° 


i 
i 
bey ~~ 
direction of 
$ radaton 
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Dark Current 
nA |p =f (Tomb) pF 
10° 6 


Power Dissipation 
mW Prot = f (Tamb) 
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'p 
Photocurrent | o = Dark current Ip = f(Tamp) 
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Photodiodes 


SIEMENS 





FEATURES 


® Transparent Plastic Package 
® 2/10” (5.08 mm) Lead Spacing 


® High Blue Sensitivity, 
400 mm = 30% Srel 


@ Lead Bend Option (for SMD) 


DESCRIPTION 


The BPX 91B is a planar silicon photo- 
diode, which is incorporated in a 
transparent plastic package. Its 
terminals are soldering tabs arranged 
in 2/10” (5.08 mm) lead spacing. Due to 
its design, the diode can also very 
easily be assembled on PC boards. 
The flat back of the epoxy resin case 
makes rigid fixing of the component 
feasible. Arrays can be realized by 
multiple arrangements. The increased 
blue sensitivity with short wavelength 
makes the BPX:91B particularly 
suitable for application with high blue 
light source. 


This versatile photodetector is suitable 
for diode as well as voltaic cell 
operation. The signal/noise ratio is 
particularly favorable, even at low 
illuminances. The open circuit voltage 
at low illuminances is higher than with 
comparable mesa photovoltaic cells. 
The cathode is marked by a tab on the 
solder lead. 


Supercedes BPX 91 





BPX 91B 


PHOTODIODE 


Package Dimensions in Inches (mm) 


213 (5.4)_, 
193 (4.9) 
127 (4.5) 
169 (4.3) 


~~ 087 (2.2) 
+ .075 (1.9) 


.138 (3.5) 


014 (0.35) 118 (3) 


.031 (0.8) 
.028 (0.7) .008 (0.2) 





Frame ~» 
0.2 (5.08) 


Radiant Sensitive Area 
107 (2.71) x .107 (2.71) 


Maximum Ratings 


Reverse Voltage (Vp)... cece neces 10V 
Operating and Storage Temperature Range iw... eee eee eee -40 to +80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t < 3s) (Ts)... 5-66 ee eee ees 230°C 
Power Dissipation amp = 25°C) (Pig) 6c cece tenes 150 mw 


Characteristics (Tamp = 25°C) 


Photosensitivity $ 65 (>35) nA/Ix 
Wavelength of Max. Photosensitivity Agmax 850 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) nN 320...1100 nm 
Radiant Sensitive Area A 7.34 mm2 
Dimensions of the Radiant 

Sensitive Area LxWw 2.71 x 2.71 mm 
Distance Between Chip Surface 

and Package Surface H 0.5 mm 
Half Angle g +60 Deg. 
Dark Current (Vp = 10 V, E = 0) Ip 7 (<300) nA 
Spectral Photosensitivity 

( = 850 nm) S, 0.60 AIW 

Electrons 

Quantum Yield n 0.86 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 450 (>380) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Igo 65 (>35) pA 


Rise and Fail Time of the 

Photocurrent (R, = 1 KQ 

Va = 5 V, \ = 830 nm 

|p = 65 pA) ts ty 1.6 BS 
Forward Voltage 

(lp = 100 mA, E, = 0 


Tamb = 25°C) Ve 1.3 Vv 
Capacitance 

(Va = OV, f = 1 MHz, E = 0) Co 580 pF 

(Va = 10 V, f = 1 MHz, E = 0) 10 180 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient |, TC, 0.2 %IK 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Photocurrent |, = f(Ey) Directional characteristic 


Relative spectral sensitivity 
Open circult voltage V, = f(E,) Sea = flv) 


Sie =F) 
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Power dissipation Prot = f(Tamb) Dark current |; = f(Vp) Capacitance C = f(V,) 
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Photodiodes 


Ip 
Photocurrent - = f(Tamp) Dark current lp = f (Tamp) 
P25° Va =1ViE=0 
nA 
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SIEMENS BPX 92 


PHOTODIODE 


Package Dimensions in Inches (mm) 
.213 (5,4) 


r—"193 oa 
177 (4,5) 
"169 (4,3)! 

4 


92008) ! 4 
. M138 (3,8) 
~ : ‘118 (3) 
014 (9,35) 
008 (0/2) 
020 (0,5) 


| 016 (0,4) 
.031 (0,8) Ike 


‘028 (0,7) Frame 


Anode 0.2 (5,08) 


Radiant Sensitive Area 
.032 (0.82) x .050 (1.27) 


020 (0,5) 
i 


Cathode 





Maximum Ratings 


Reverse Voltage (Vp)... 6.6 cette eee eens 32V 
FEATURES Operating and Storage Temperature Range iw“ wwe eee -40 to +80°C 
Soldering Temperature in a 2 mm Distance 
a : from the Case Bottom (t < 38) (Tg)... 0. cece ee teen nne 230°C 
¢ Silicon Planar Photodiode Power Dissipation (Tam = 25°C) (Pio) 0. 0c cece ee ttt cette eect nee nee 50 mW 
e Transparent Plastic Package 
e 2/1 0” Lead Spacing Characteristics (Tamb = 25°C) 
Photosensitivity 
e 
Low Dark Current, 1 nA (Va = 5 V, Note 1) s 9.5 (>4) nAllx 
¢ Lead Bend Option (for SMD) Wavelength of Max. Photosensitivity Agmax 850 nm 
Spectral Range of Photosensitivity 
(S = 10% of Smax) ny 400...1100 nm 
Radiant Sensitive Area A 1 mm2 
Dimensions of the Radiant 
DESCRIPTION Sensitive Area L xW 0.82 x 1.27 mm 
: Distance Between Chip Surface 
The BPX 92 is a planar silicon photodiode, i ce saga Surface H om a 
ener: alf Angle 9 + eg. 
which is incorporated in a transparent Dark Current (Va = 10 V) la 1 (<100) nA 
plastic package. Its terminals are soldering ele Pr aac ‘ as ay 
tabs arranged in 5.08 mm (2/10”) lead ey s Blsctrons 
spacing. Due to its design the diode can also Quantum Efficiency (\ = 850 nm) ” 0.73 Photon 
. Open Circuit Voltage 
very easily be assembled on PC boards. The (Ey = 1000 Ix, Note 1) Vo 440 (2370) cil 
flat back of the epoxy resin case makes Short Circuit Current 
boty gee . (Ey = 1000 Ix, Note 1) | 9.5 (>4) pA 
rigid fixing of the component feasible. Rise’and Fall Time of the Photo- sc 
Arrays can be realized by multiple arrange- current from 10% to 90% and 
ments from 90% to 10% of the Final Value 
. (Bi EO Marv te G2. 
‘ ‘ ee p = 20 pA) t,t 1.2 ps 
This versatile photodetector is suitable for Forward Vollage : 
diode as well as voltaic cell operation. The (Ip = 100 mA, E, = 0 
: : pie : Tam = 25°C) Ve 1.3 Vv 
signal/noise ratio is particularly favorable, Capacitance 
even at low illuminances. The open circuit a = OV, f = 1 MHz, Ey = Olx) Co 90 pF 
voltage at low illuminances is higher than Sgr as a Cx 23 pF 
. 7 a 1 
with comparable mesa photovoltaic cells. Temperature Coefficient Vo TCy -2.6 mV/K 
Temperature Coefficient Ip TC, 0.2 %IK 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Photocurrent |p = f(y) 
ear spectral sensitivity Open circuit voltage V, = f(Ey) Directional characteristic S,., = f(¢) 
rel = 
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Power dissipation P,,, = f (Tams) Dark current |, = f (Vp) 
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10° 
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Photocurrent —2- =1 (Toa) Dark current /p = f (Tome) 
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Short circuit current 5 = Tne) 
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Photodiodes 


SIEMENS 





FEATURES 


@ Transparent Plastic Package 
@ 12.7mm Lead Spacing 

@ Low Reverse Voltage 

@ Lead Bend Option (for SMD) 


DESCRIPTION 


The SFH100 silicon planar photodiode is 
supplied for universal applications. It is 
especially suitable for operation with 
small reverse voltage (approx. 0.1V) for 
the detection of very limited illumination. 
The increased blue sensitivity of the diode 
lightens application with luminous source, 


which has a short wave emission spectrum. 


The component is built in a transparent 
plastic package and contains solder tab 
leads spaced at 12.7 mm. 
Switching Applications 

R 


= TCA 335 A | 


V 
ing Vmax 


A type with smalt input current should be used as. 
Operational amplifier. 


R= Vmax 
1k max 


lk = Ev maxX 175 ; 
(Ey max in Lux-ly max in 9A) 





SFH 100 


PHOTODIODE 


Package Dimensions in Inches (mm) 


.524 (13.3) 
500 (12.7, 
Cet .128 (3.25) 


.453 (11.5) A B .120 (3.05) 


031 (0.8 
.075 (1.9) — — os On 


138 (3.5) 
“p08 (0.2) ee ie 118 (3) 


Cathode ea Anode 
" iy 


Radiant Sensitive Area 
.343 (8.7) x .106 (2.7) 


Maximum Ratings 


Reverse Voltage (Vp) .6 6.6 ccc cee tect eect beeebbebes 7V 
Operating and Storage Temperature Range sist... ss sss -40 to +80°C 
Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t < 38) (Ts) 0.0... ccc cece eee ee 230°C 
Power Dissipation (Pio)... 6.60 ccc cece nee vee eeceeeeses 100 mw 
Characteristics (Tamp = 25°C) 
Photosensitivity 

(Vp =5 V, Note 1) iS) 175 (> 150) nAlix 
Wavelength of Max. Photosensitivity Asmax 850 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) nN 300...1100 nm 
Radiant Sensitive Area A 23.5 mm2 
Dimensions of the Radiant 

Sensitive Area LxWw 8.7 x 2.7 mm 
Distance Between Chip Surface 

and Package Surface H 0.5 mm 
Half Angle 9 +60 Deg. 
Dark Current (Vp = 10 V) Ip 0.4 (<10) nA 
Spectral Photosensitivity 

(A = 850 nm) S, 0.5 AIW 

Electrons 

Quantum Efficiency (\ = 850 nm) n 0.88 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 430 (2350) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Iso 175 (> 150) uA 


Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KQ, Vp = 5 V, \ = 830 nm, 

Ip = 200 pA) te t 1.8 us 
Forward Voltage 

(lz = 100 mA, E, = 0 


Tam = 25°C) Ve 1.3 Vv 
Capacitance 

(Va = OV, f = 1 MHz, Ey = Ol) Co 1000 pF 
Temperature Coefficient Vo TC, -2.6 mV/K 
Temperature Coefficient |, TC, 0.2 %IK 


‘The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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Relative spectral sensitivity Photocurrent Ip = f(Ey) Directional characteristic 
Sia =! Open circuit voltage V, = f(Ey) Sel = {¥) 
% pA 0° 
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Collector-base capacitance Dark current |; = f(Tamb) 




























































































































































































Photodiodes 


'p 
Photocurrent eae = f(Tamb) Open circuit voltage 
Dark current |p = f(Tamp) 
Vv 


Short circuit vol —~— = {(Tamp) 
K25° 
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SIEMENS 





FEATURES 


@ Transparent Plastic Case 
® 5.08 mm (2/10") Lead Spacing 


@ Very Large Zero Crossover, 
1mV/pA 


@ Lead Bend Option (for SMD) 


DESCRIPTION 


SFH 200 is a planar silicon photodiode 
incorporated in a transparent plastic 
package. Its terminals are solder tabs 
arranged in 5.08 mm (2/10 inch) lead 
spacing. The diode can also very easily 
be mounted on PC boards. The SFH 200 
is developed for low luminescence as 
receiver for such applications as exposure 
meters. The photo component distin- 
guishes itself by large zero point divisions 
and by high open circuit voltage with low 
luminescence. 

Type Characterization: notch with blue 


point. The cathode is marked by a tab 
on solder lead. 


Package Dimensions in Inches (mm) 


.213 193 
(5,4) (4,8) 
177.188 
091 .079 
{2,3) (2,0) 7 


014 008 « 
(0,35)(0,2) “% 
é 


Radiant Sensitive Area 
.039 (1.0) x .079 (2.0) 


Maximum Ratings 


Reverse Voltage (V_) .. 0... eects 
Operating and Storage Temperature Range ae 
Soldering Temperature in a 2 mm Distance 


from the Case Bottom (t < 3s) (Ts) .............. 


Power Dissipation (Tamp = 25°C) (Pig) . 2.0. 


Characteristics (Tamp = 25°C) 


Photosensitivity 

(Vp = 5 V, Note 1) . Ss 
Wavelength of Max. Photosensitivity Asmax 
Spectral Range of Photosensitivity 

{S = 10% of Smax) nN 
Radiant Sensitive Area A 
Dimensions of the Radiant 

Sensitive Area LxW 
Distance Between Chip Surface 

and Package Surface H 
Half Angle 7 
Dark Current (Vp = 1V) Ip 
Spectral Photosensitivity 

( = 850 nm) Sy, 
Zero Crossing (E, = 0, Tamp = 40°C) So 
Quantum Efficiency (4 = 850 nm) ” 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 
Short Circuit Current 


(Ey = 1000 fx, Note 1) 
Rise and Fall Time of the Photo- 
current from 10% to 90% and 
from 90% to 10% of the Final Value 
(R, = 1 KQ, Vp = 5 V, d = 830 nm, 
'p = 20 pA) t,, ty 
Forward Voltage 
(lp = 100 mA, E, = 0 


Tamb = 25°C) Ve 
Capacitance 
(V_ = OV, f = 1 MHz, Ey = 0 Ix) Co 
(V_ = 3V, f = 1 MHz, Ey = 0 Ix) C, 
Temperature Coefficient Vo TCy 
Temperature Coefficient I TC, 





SFH 200 


PHOTODIODE 


087 (2.2) 
075 (1.9) 


138.118 
(3,5) (3) 


ne Shall $4 inde aie wa beh ana 1V 
diVer 3, Sots a Stel -55 to +80°C 
asap eilaso unteesraiacese: Sams 230°C 
lec AGA teat eteluieh toa 100 mW 
20 (> 14) nAlix 
800 nm 
350...1100 nm 
2 mm2 
1x2 mm 
0.5. mm 
+60 Deg. 
5 (<40) pA 
0.5 AW 
<1 mV/pA 
Electrons 
0.73 Photon 
450 (>380) mV 
20 (> 14) pA 
1.5 BS 
1.3 Vv 
180 pF 
70 pF 
-2.6 mvV/K 
0.2 %WIK 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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‘ seas Photocurrent |, = f(E 
Relative spectral sensitivity Open circuit ss y Tce) Directional characteristic S,,. = ‘(v) 
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Capacitance C =f (Va) Diagram of zero crossover S. 
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Photodiodes 
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SIEMENS 





FEATURES 

« TO-18 Hermetic Package 

e Flat Glass Lens 

¢ For Fiber Optic Communications 


DESCRIPTION 


SFH202 and SFH202a are planar silicon 
PIN-photo diodes. The case (18A2 DIN 41876 
—similar to TO-18) has a flat glass lens top. 
The cathode is electrically connected to the 
case, The diode is a receiver with high 
operating frequency, very low reverse current, 
and fast switching time. Because of the flat 
lens, the diode is especially suitable for use 
with fiber optic cables, up to 560 Mbits. 


SFH202 
SFH202a 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


Radiant Sensitive Area .039 (1,0) x .039 (1,0) 


(9°2) (8°2) 
O10 OL” 


185 .181 
~ (4,7) (4,6) 


571 .492 217 .209 
(14,5}(12,5) (5,5) (5,3) 


som 
nw 
&L25 
Se 
Lo 





Maximum Ratings 


Reverse Voltage (Va)t ei. 8 25 a8 ia ee Maa des, He EEA See ee PA A 50 V 
Storage Temperature Range(Ty ... 2.6... ee -40 to +80°C 
Junction Temperature (T).. 6... eee 80°C 


Characteristics (Tamp = 25°C) 


Wavelength of Max. Photosensitivity Asmax 850 nam 
Radiant Sensitive Area A 1 mm2 
Dark Current (V_ = 20 V; E = 0) Ip 1 (<5) nA 
Spectral Sensitivity (\ = 850 nm) S, 0.55 AW 
(A = 950 nm) S, 0.45 (> 0.35) AIW 
Quantum Yield (Electrons per photon) Electrons 
(\ = 850 nm) n 0.80 Photon 


Rise Time of the Photocurrent 
SFH202 (R, = 502, Vz = 20 V, 


» = 900 nm) t 0.5 (<1) ns 
SFH202a (R, = 509, Vp = 50 V, 
d = 850 nm) t, 3 ns 


Cut-off Frequency 
(R, = 502, Vz = 20) 





SFH202 (A = 900 nm) fy 500 MHz 
SFH202a (A = 850 nm) fg 200 MHz 
Capacitance 

(V_p = 0V) Cy 13 pF 
r=1V) C; 7 pF 

(Va = 12 V) Cy. 3.3 pF 
(Va = 20 V) Cao 3 pF 
Temperature Coefficient for Ip TK 0.2 IK 
Ww 
Noise Equivalent Power (V_ = 20 V) NEP 3.3 x 10714 VHz 

om VHz 
Detection Limit D* 3.1 x 1012 Ww 


Specifications are subject to change without notice. 
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Spectral sensitivity S=f(\) 
and quantum yield 7 =f(\) 
In electrons per photon 
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Junction capacitance C = f(V,) 
E=0; measuring frequency f= 1 MHz 


Relative spectral sensitivity 
S91 = fA) 
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Photodiodes 





SIEMENS SFH 204 


SILICON FOUR QUADRANT PHOTODIODE 


Package Dimensions in Inches (mm) 


21 (5,4) 
-18 (4,5) 


18 (4,5) 2 ra 


.079 (2) 
071 (1,8) 


03 (0,75) 
02 (0,5) 026 (0,65) 44 (3,5) 


12 (3) 
.018 (0,45) 
.008 (0,2) q .014 (0,35) 
0...5° (2.54) 
Frame 


CONNECTOR SCHEME .2 (5,08) —o 
6 4 


1 3 


DIODE SYSTEM WITH 
LIGHT SENSITIVE SURFACE 





FEATURES 


¢ Miniature Size 
¢ Four Quadrant Active Sections 
* Close Spacing of Contacts, 12 1m 





MEASUREMENT IN zm 


Maximum Ratings 


PI Reverse Voltage (Vp)... 6c een eee eee eens 12V 

e Can Determine If and By How Much a Operating and Storage Temperature Range (T , To) .....-.-.- 0s eee -40 to +80°C 
Light Source Has Deviated Soldering Temperature in a 2 mm Distance 

from the Case Bottom (t < 3s) (Ts) ..6 eee eens 230°C 

¢ SMD Package Optional Power Dissipation (Py) .....s:cscceseccectceetusuesseneveeeetentnenes 40 mW 


Characteristics (Tam) = 25°C) 


DESCRIPTION Photosensitivity 
(Vp = 5 V, Note 1) S 0.13 (>0.08) nAllx 
Wavelength of Max. Photosensitivity Xgmax 850 nm 


The SFH 204 silicon planar miniature four Spectral Range of Photosensitivity 


quadrant photodiode has application in (S = 10% of Smax) IN 400...1100 nm 
edge drive, positioning, and path and Radiant Sensitive Area A 4x 0.01 mm2 
‘ trol devi Th ti Dimensions of the Radiant 
corner scanning control devices. The active Sensitive Area LxW 100 x 100 mm 
units are spaced at only 12 um apart from Distance Between Chip Surface 
individual contacts. It is therefore possible " yeni Surface oi Ded 
to get exact positioning with high definition. Dark Current (Vp = 10 V) le 0.1 (<2) nA 
Spectral Photosensitivity 
Q = 850 nm) Sy >0.35 AIW 
Max. Deviation of Photosensitivity 
Between Diodes A +10 % 
Electrons 
Quantum Efficiency (A = 950 nm) n 0.45 Photon 
—Continued 


Specifications are subject to change without notice. 
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Capacitance 


pF C\=f (Va) 





eo 
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10°? 107" 


Jp 


























40° 


——> Vp 














Characteristics (Tamp = 25°C) 


Open Circuit Voltage 


(Ey = 1000 Ix, Note 1) 


Short Circuit Current 
(Ey = 1000 Ix, Note 1) 


Rise and Fall Time of the Photo- 
current from 10% to 90% and 
from 90% to 10% of the Final Value 
(R, =1 KQ, Vp = 5 V, \ = 830 nm 


Ip = 45 pA) 
Forward Voltage 
(lp = 100 mA, E, = 0 
Tamb = 25°C) 
Capacitance 


(V_ = OV, f = 1 MHz, Ey = 01x) 
(Va = 10 V, f = 1 MHz, 


Ey = 0 Ix) 
Temperature Coefficient 
Temperature Coefficient 


Vo 
lo 


Cro 
TCy 


450 (> 380) 
130 (280) 


1.3 
2.0 
1.0 


-2.6 
0.18 


mV 


ps 


Vv 
pF 
pF 


mV/K 
%/K 


‘The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). 

















Photocurrent I, = f(Ey) 
Open circuit voltage V, = f(Ey) 
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Relative spectral sensitivity 
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Directional characteristic 
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v 0° 10° 
20° 20° 

/ 
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Photodiodes 


SIEMENS ~— SFH 205 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


Radiant Sensitive Area 
.107 (2.71) x .107 (2.71) 


Area Not Flat 024 x .02 : \ 


- (0.6 x 0.5) Cathode 
268 (6.8) 016 x .012° 


252 (6.4) (0.4x 0.3) 


.030 (0.75) 
.018 (0.45) .157 (4.0) 


wan 150 (3.8) 
; . 913 (23.2) 


-886 (22.5) 





Maximum Ratings 





Reverse Voltage (Vp) . 6... nett eee 20 V 
Operating and Storage Temperature Range .................0000005 ~-40 to +80°C 
Soldering Temperature in a 2 mm Distance 
from the Case Bottom (t < 3s) (Ts) 266. 230°C 
FEATURES Power Dissipation (Tamp = 25°C) (Pig) -.. 000 cece cece tte cette eee e eens 150 mW 


* Black Plastic Encapsulated Package 


= oO 
© 0.1” (2.54 mm) Lead Spacing Characteristics (Tamp = 25°C) 








¢ Built-in Daylight Filter eo Ae ane 
. Ro Ae 
¢ Suitable for IR Sound Transmission = 0.5 mWicm2) Ss 25 (215) pA 
e 
Wavelength of Max. Photosensitivity Agmax 950 nm 
Spectral Range of Photosensitivity 
(S = 10% of Smax) nN 800...1100 nm 
Radiant Sensitive Area A 734 mm2 
DESCRIPTION Dimensions of the Radiant 
: a Sensitive Area LxW 2.71 x 2.71 mm 
The SFH 205 is a silicon planar PIN photo- _ Distance Between Chip Surface 
diode, which is incorporated in a plastic pack- and Package Surface H ates mm 
age which simultaneously serves as filter and Half Angle ¢ + Deg. 
is also transparent for infrared emission. Its ter- Se ann. In 2 (530) ws 
minals are soldering tabs arranged in 0.1” (2.54 (\ = 850 nm) S, 0.68 AIW 
mm) lead spacing. Due to its design, the diode me Electrons 
can vertically be assembled on PC boards. Ar- _ Quantum Efficiency (4 = 850 nm) 0 0.90 Photon 
i ; Open Circuit Voltage 
re can - decrees by multiple ruled (E, = 0.5 mWicm2, d = 950 nm) Vo 327 (<250) mV 
his versatile photodetector can be used as a Short Circuit Current 
diode as well as a voitaic cell. The signal/noise (E, = 0.5 mWicm2, d = 950 nm) Isc 25 (215) vA 
ratio is particularly favorable, even at low illumi- Rise and Fall Time of the Photo- 
nances current from 10% to 90% and 
: from 90% to 10% of the Final Value 
The PIN photodiode is outstanding for low junc- (R, = 1 KQ, Va = 5 V, A = 830 nm 
tion capacitance, high cut-off frequency and PL Seon te 2 wh 350 ue 
short switching times. The photodiode is partic- (le = 100 a Eisen 
ularly suitable for IR sound transmission and Tamb = 25°C) ° ; Ve 1.3 Vv 
remote control. The cathode is marked by _ Capacitance AUT ' a _ 
stamping at the ca ; (Va = OV, f= 1 MHz, Ey = Olx Co p 
Pind af. {ne case cage Temperature Coefficient Vo TCy ~2.6 mvV/K 
Temperature Coefficient !> TC, 0.18 %IK 
Ww. 
Noise Equivalent Power (Vp, = 10 V) NEP 3.7 x 10714 VHz 
om Vv Hz 
Detection Limit (Vg = 10 V) ; D 7.3 x 1012 Ww 


Specifications are subject to change without notice. 
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Photocurrent 
Ip = f(E,): dX = 950 nm 
Open circuit voltage V, = f(E,) Directional characteristic 


Reiative spectral sensitivity 
Srei =f(A) 
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Dark current 7, =( va) 


Power dissipation ?:0.=/( Tamo ) 
DA Temp =25°C; E=0 
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_Photodiodes 





Dark current I, =f( Tenn ) 


Photocurrent ws =f( Teme ) 
V_=10 V; E=0 


Capacitance C =/(v,) 
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SIEMENS 





FEATURES 


Black Plastic Encapsulated Package 
5.08 mm (.20”) Lead Spacing 

Built-in Daylight Filter 

Suitable for IR Sound Transmission 


DESCRIPTION 


The SFH 205Q2 is a silicon planar PIN photo- 
diode, which is incorporated in a plastic pack- 
age which simultaneously serves as filter and 
is also transparent for infrared emission. Its ter- 
minais are soldering tabs arranged in 5.08 mm 
(.20”) lead spacing. Due to its design, the diode 
can vertically and automatically be assembled 
on PC boards. Arrays can be realized by multi- 
ple arrangements. This versatile photodetector 


can be used as a diode as well as a voltaic cell. 


The signal/noise ratio is particularly favorable, 
even at low illuminances. 


The PIN photodiode is outstanding for low junc- 
tion capacitance, high cut-off frequency and 
short switching times. The photodiode is partic- 
ularly suitable for IR sound transmission and 
remote control. The cathode is marked by 
stamping at the case edge. 


SFH 205Q2 


PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


024 x .020 
(0.8 x 0.5) 


016 x .012 
Area Not Flat (0.4x 0.2) 


-130 (3.3) 
-106 (2.7) 





Maximum Ratings 


Reverse Voltage (Vp)... 6... eee ee ene nnn eens 20V 
Operating and Storage Temperature Range...........--.0-- se eee -40 to +80°C 
Soldering Temperature in a 1 mm Distance 

from the Case Bottom (t < 3) (Ts)... - cece cence nett 230°C 
Power Dissipation (Tamp = 25°C) (Pio) ose ccc eect eee 150 mW 


Characteristics (Tamp = 25°C) 


Photosensitivity 

(Va = 5V,\ = 950 nm 

¢ = 0.5 mWicm?) s 25 (>15) uA 

Wavelength of Max. Photosensitivity Agmax 950 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) ny 800...1100 nm 
Radiant Sensitive Area A 734 mme2 
Dimensions of the Radiant 

Sensitive Area LxW 2.71 x 2.71 mm 
Distance Between Chip Surface 

and Package Surface H 2.3...2.5 mm 
Half Angle 9? +70 Deg. 
Dark Current (Vp, = 10 V) Ip 2 ($30) nA 
Spectral Photosensitivity 

( = 850 nm) 8, 0.68 : AIW 

Electrons 

Quantum Efficiency (4 = 850 nm) n 0.90 Photon 
Open Circuit Voltage 

(E, = 0.5 mWicm?2, \ = 950 nm) Vo 327 (<250) mV 
Short Circuit Current 

(E, = 0.5 mWicm2, \ = 950 nm) Isc 25 (215) pA 


Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KQ, Vp = 5 V, \ = 830 nm 

|p = 25 pA) t,t 350 ns 
Forward Voltage 

(lp = 100 mA, E, = 0 








Tambp = 25°C) Ve 1.3 Vv 
Capacitance 

(Vp = OV, f = 1 MHz, Ey = 0 Ix) Co 72 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Ig TC, 0.18 oP 
Noise Equivalent Power (Vp, = 10 V) NEP 3.7 x 10-14 VHz 

em VHz 

Detection Limit (Vp, = 10 V) D 7.3 x 1012 Ww 


Specifications are subject to change without notice. 
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Directional characteristic 


Relative spectral sensitivity Photocurrent /, =/(€,) 
Seo =F(@) 
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SIEMENS 





FEATURES 


¢ Black Plastic Package 
¢ 0.1” (2.54 mm) Lead Spacing 
¢ Built in IR Filter 


DESCRIPTION 


The SFH 206 is a silicon planar PIN photodiode 
in a black plastic package that serves as a filter 
for infrared radiation. Its terminals are solder 
tabs with 0.1” (2.54 mm) spacing. Due to its 
design the diode can vertically be assembled 
on PC boards. Arrays can be realized by multi- 
ple arrangements. This versatile photodetector 
can be used as a diode as well as a voltaic cell. 
The signal/noise ratio is particularly favorable, 
especially at low light levels. 


The PIN photodiode is outstanding for low junc- 
tion capacitance, high cut off frequency and 
short switching times. Applications include IR 
sound transmission and remote control. The 
anode is marked by stamping at the case edge. 


Package Dimensions in Inches (mm) 


Area Not Flat 


024 x .02 
(0.6 x 0.5) .059 
016 x .012 (1.5) 


(0.4x 0.3) = 


268 (6.8) 
0.25 (6.4) 


SFH 206 


PIN PHOTODIODE 


5 


0.1 (2.54) - 


.030 (0.75) 
.018 (0.45) 


913 (23.2) 
886 (22.5) 


Maximum Ratings 


098 (2.5) R 
094 (2.4) R 


157 (4.0) 
150 (3.8) 


Anode 


Radiant Sensitive Area 











Reverse: Voltage (Vp) nn occu rants at iitnte eae Gace aed pide been auto aly 20 V 
Operating and Storage Temperature Range..............00 0.0 eee -40 to +80°C 
Soldering Temperature in a 1 mm Distance 

from the Case Bottom (t < 3) (Ts) 0.66 eee eee 230°C 
Power Dissipation (Tamp = 25°C) (Pigt) oo cee cee eet 150 mW 
Characteristics (Tamp = 25°C) 
Photosensitivity 

(Va = 5V,A = 950 nm 

E, = 0.5 mWicm2) S 25 (> 16) BA 
Wavelength of Max. Photosensitivity Asgmax 950 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) ny 800,..1100 nm 
Radiant Sensitive Area A 734 mm2 
Dimensions of the Radiant 

Sensitive Area LxW 2.71 x 2.71 mm 
Distance Between Chip Surface 

and Package Surface H 1.2...1.4 mm 
Half Angle ¢ +70 Deg. 
Dark Current (Vp = 10 V) lp 2 ($30) nA 
Spectral Photosensitivity 

(A = 850 nm) S, 0.68 AIW 

Electrons 

Quantum Efficiency (4 = 850 nm) n 0.90 Photon 
Open Circuit Voltage 

(E, = 0.5 mWicm2, \ = 950 nm) Vo 327 (> 250) mV 
Short Circuit Current 

(E, = 0.5 mWicm2, \ = 950 nm) Iso 25 (> 16) pA 
Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KQ, Vg = 5 V, \ = 830 nm 

lp = 25 pA) tt 350 ns 
Forward Voltage 

(lp = 100 mA, E, = 0 

Tamb = 25°C) Ve 1.3 V 
Capacitance 

(V, = OV, f = 1 MHz, Ey = 0 Ix) Co 72 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient I, TC, 0.18 WIK 

Ww 
Noise Equivalent Power (Vp = 10 V) NEP 3.7 x 10-14 VHz 
om VHz 

Detection Limit (Vp = 10 V) D 7.3 x 1012 W 


Specifications are subject to change without notice. 
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Photocurrent |, = f(E,) 
Relative spectral sensitivity Open circuit voltage V, = f(E,) 
Sra =f (A) 
pA 


10? 


Directional characteristic s,,,~f(¢) 
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Power dissipation P,,. = f(T, 
Dark current Ja =/(V,) 
mW PA Tynp =25°C; E=0 
175 1000 
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SIEMENS SFH 206K 


PIN PHOTO DIODE 


Package Dimensions in Inches (mm) 


Area Not Flat 944 gp 157 (4.0) 


(0.6 x 0.5) .150 (3.8) 
.268 (6.8) 016 x .012 
0.25 (6.4) (0.4 0.3) 


030 (0.75) .098 (2.5) R 
018 (0.45) 094 4) R 


157 (4.0) Cathode 
.913 (23.2) 


886 (22.5) Radiant Sensitive Aréa 
107 (2.71) x .107 (2.71) 





Maximum Ratings 








Reverse Voltage (Vp)... 6. cece eens 20V 
Operating and Storage Temperature Range ............. we eee -40 to +80°C 
Soldering Temperature in a 2 mm Distance 
from the Case Bottom (t < 3s) (Tg)... 06 e eee 230°C 
Power Dissipation (Tamp = 25°C) (Pigt) -- 0. eee eee eee eee eee 150 mW 
FEATURES 
Characteristics (Tamp = 25°C) 
‘ : 
Waterclear Plastic Package Photosensitivity 
© 0.1” (2.54 mm) Lead Spacing rR = 5V,d = 950 nm 
. meee E, = 0.5 mWicm2) s 80 (>50) pA 
* Suitable for IR Sound Transmission Wavelength of Max. Photosensitivity Nes 850 nm 
Spectral Range of Photosensitivity 
(S = 10% of Smax) nN 400...1100 nm 
Radiant Sensitive Area A 734 mm2 
DESCRIPTION Dimensions of the Radiant 
Sensitive Area ; LxW 2.71 x 2.71 mm 
The SFH 206K is a silicon planar PIN photo- Distance Between Chip Surface 
diode which is incorporated in a colorless plas- 5 one Surface re Hh 
tic package. The terminals are solder tabs with Dark Current (Va = 10 V) ( 2 (<30) nA. 
0.1” (2.54 mm) spacing. Due to its design the Spectral Photosensitivity 
diode can be assembled vertically on PC ( = 850 nm) Sy 0.60 . one 
boards. Arrays can be realized by multiple een 
: : : Quantum Effici = 850 0.88 
arrangements. This versatile photodetector al bicneneil om) is Paoton 
can be used as a diode as well as a voltaic cell. (Ey = 1000 Ix, Note 1) Vo 365 (>310) mV 
The signal/noise ratio is particularly favorable, Short Circuit Current 
even at low illuminances. (Ey = 1000 Ix, Note 1) Ig¢ 80 (250) HA 
; ; ; ; Rise and Fall Time of the Photo- 
The PIN photodiode is outstanding for low junc- current from 10% to 90% and 
tion capacitance, high cut off frequency and from eye to 10% a the ite Value 
short switching times. It is particularly suitable ore on Nanas We Ben 5 Sei 3 
for IR sound transmission and remote control. Forward Voltage os 
The anode is marked by stamping at the case (I; = 100 mA, E, = 0 
edge. Tam = 25°C) Ve 1.3 V 
Capacitance 
(Vq = OV, f = 1 MHz, Ey = Olx) Co 72 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient |, TC, 0.18 %/K 
Ww 
Noise Equivalent Power (Vp = 10 V) NEP 4.2 x 10-14 VHz 
em Vv Hz 
Detection Limit (Vp = 10 V) D 6.3 x 1012 Ww 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at cotor 
temperature of 2856 K (standard light A in accordance with DIN 5030 and IEC publ. 306-1). 


Specifications are subject to change without notice. 
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, Relative spectral sensitivity S,,,=/(4) 
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SIEMENS 





FEATURES 


Silicon Planar Pin Photodiode 
Cost Effective Device 

T-13%4 Package 

Flat Top 

High Speed, 1 ns 

Low Dark Current, 1 nA 

IR Filter (SFH217F) 


DESCRIPTION 


The SFH217 and SFH217F are planar PIN 
photodiodes in a plastic T-13%4 package with 
a flat lens. The flat window has no effect on 
the beam path of optical lens systems. It is 
characterized by its low junction capaci- 
tance and fast switching speeds. 


Because of its high cut-off frequency, this 
diode is particularly suitable for use as an 
optical sensor of high modulation band- 
width. 


Package Dimensions in Inches (mm) 


{see Note below) 





Note: Temporarily these devices may be supplied with lead lengths of 85 (166 


62 (15.8) 


Maximum Ratings 


Reverse voltage 
Storage/operating temperature range 
Power dissipation 
Soldering temperature 
(Solder 2 mm distance from case 
t<3 sec) 


SFH217 
SFH217F 


PIN PHOTODIODE 


1 
i AN 
Chip Location 


Vp 30 Vv 
+ -40t0+80 °C 
Pra 100 mW 
Ti 300 °C 


Electrical/Optical Characteristics (Tap = 25°C) 


Radiant sensitive area 

Dimensions of radiant sensitive area 
Distance chip surface to package surface 
Wavelength of the max. sensitivity 


Quantum yield 
(Electrons per photon) (A = 850 nm) 
Spectral sensitivity (4 = 850 nm) 
Rise time of the photocurrent 
(load resistance R, = 50 2; Vz = 5V; 
d= 880 nm, Ip = 14 pA) 
Forward voltage 
(l= 100 mZ, E,=0, T, = 25°C) 
Capacitance 
(Vg=0V, f=1 MHz, E=0 Ix) 
Dark current (V, = 20 V; E=0) 
Photosensitivity 
(Vp = 5 V, standard light A, T = 2856 k) 
Photosensitivity 
(Vg=5 V, A=950 nm, E,=0.5 mWicm? 
Spectral range of photosensitivity 
(S= 10% of S,_.,) 
Open circuit voltage 
(Ey = 1000 Ix, standard light A, 
T = 2856 K) 
(E, = 0.5 mWicm?, \ = 950 nm) 
Short circuit current 
(E, = 1000 |x, standard light A, 
T = 2856 K) 
(E, = 0.5 mWicm?2, \ = 950 nm) 


Noise equivalent power (V, = 20 V) 


Detection limit (V, = 20 V) 


Temperature coefficient for |, 
Temperature coefficient for Up 


A 
Lxw 
H 
As 


max 


n 
S 


< > 
n 


a oO 
° 


ry no MN 


p* 


To 
TC 


SFH217 SFH217F 

1 1 mm2 
.985x.985 .985x.985 mm 
0.4...0.7 0.4...0.7 mm 
850 900 nm 

Electrons 

0.89 0.89 Photon 
0.62 0.62 AW 
2(<4) 2(s4) ns 

1.3 1.3 Vv 

1 11 pF 

1 (s10) 4 (10) nA 
9.5 (25) _ nAlix 


= 3.0(=1.8) pA 


400...1100 800...1100 nm 





350 (2300) — mV 

- 300 (2250) mV 

9.3 (25) _ BA 

_ 3.1 (21,8) pA 

2.9 x 10-14 2.9 x 10-14 wv. 
VHz 
cm VHz 

3.5 x 1012 3.5 x 1012 W 

0.2 0.2 %IK 

-26 -26 mvV/k 


1} The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color temperature of 
2856 K {standard light Ain accordance with DIN 5033 and IEC publ. 306-1}. 


Specifications are subject to change without notice. 
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Photocurrent |p =f (Ey) 
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SIEMENS | SFH250 


PLASTIC FIBER OPTIC 
PHOTODIODE DETECTOR 


Preliminary Data Sheet 


Package Dimensions in Inches (mm) 


Surface not flat poly 


a ep 


~ Cathode = 


lia 1, 187 (4.75) 
047 tt a CGS) 


.307 (7.8) 217 (5.5) 
(295 (7.5) 201 (5.1) 


1.142 (29) .354 (9.0) 
1.063 (27)~ -323 (8.2) 








FEATURES Maximum Ratings 
¢ 2.3 mm Aperture Holds Standard Operating and Storage Temperature T -55 to +100 °C 
1000 Micron Plastic Fiber Soldering Temperature 
s F (Distance from solder to 
© No Fiber Stripping Required package =2 mm) 
. Dip Soldering Time, t < 5 sec Ts 260 °C 
* High Reliability Iron Soldering Time, t < 3 sec Tg 300 °C 
© Low Noise Reverse Voltage Va 30 Vv 
. Power Dissipation P, 100 mW 
Fast Switching Times Thermal Resistance Riva 750 KW 
¢ Low Capacitance 
¢ Very Good Linearity Characteristics (Tamp = 25°C) 
¢ Suitable for the Visible and Near IR Range Wavelength of Max. Photosensitivity max 850 nm 
e A Sai H Spectral Range of Photosensitivity 
Molded Microlens for Efficient Coupling (S = 10% of S,.,) ‘: 400 to 1100 ae 
Dark Current (Vp = 20 V) Ip 1(<10) nA 
Electrons 
Quantum Efficiency (\ = 850 nm) n 0.89 Photon 
Rise and Fall Time of the Photo- 
current from 10% to 90%, respec- 
DESCRIPTION tively, and from 90% to 10% of 
its Peak Value 
The SFH250 is a fast silicon PIN photodiode in oft if 509, Vp = 30 V, d = 880 nm) th ty 10 ns 
i j apacitance 
a low cost plastic package for use in short (Va = OV, f = 1 MHz, Ey = 01x) C, 11 oF 
distance data transmission using 1000 micron Ww 
plastic fibers. It comes in a 5 mm (11%) plastic Noise Equivalent Power NEP 2.9 x 10-14 VHz 
package featuring a tubular aperture which is ay a om V Hz 
wide enough to accommodate fiber and Seah Sy Soe 1 a Seale bs 
cladding. A microlens on the bottom of the een Maen is a6 uA 
aperture improves the light coupling efficiency » = 660 nm i 35 pA 
of the fiber output into the photodiode. » = 560 nm lpn 25 uA 
Typical applications include: automotive wiring, 1 Photocurrent generated at 100 xW light incidence through plastic 1000 micron fiber (distance 
isolation interconnects, medical instruments, lens-fiber < 0.1 mm, fiber type ESKA EH4001, fiber face polished). 


robotics, electronic games, and copy machines. 
Specifications are subject to change without notice. 


8-56 


Relative spectral sensitivity Dark current Iq = f(Vp) Capacitance C = f(V,) 
Sret = FO) Tamb = 25°C Tamb = 25°C 
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Phototransistors 


Acceptance . 
Package Part Half 5 
Type Package Outline Number Angle Features Page 


Fiber optic for 
short distance 
= data trans- 
SFH350 N/A ~ 50 mission. 
nm 2.3 mm aperture 
holds 1000 
micron plastic 
fiber 
BP103B-2 2.5-5.0 Low cost 
: Narrow angle 
a be High gain 
850 nm 
Clear BP103B-3| +25° 4.0-8.0 . Matches with 


Plastic LD271 of LD273 
BP103B-4 


Good linearit 
4 y 
T1% SFH303 cay pe | High Photo- 

; sensitivity. 


Plastic 
SFH303F (>08) Suitable for 
ith fi 2 typ. visual and 
(with filter) 
near IR range. 





T1% 
Plastic 





Fiber Optic 





infrared emitter 

















5 Good linearity 

BEHSIy : High Photo- 
sensitivity. 

SFH317F . Fast rise and 


Flat 
Lens 
T1% 
Plastic 


(with filter) . fall times. 


IR Remote Control 


Small (T1) 
Ge SFH309 ; Size 
: 850 nm 
Clear t ; Matches with 


Plastic Snanen SFH409 infrared 
emitter 


Ideal for short 
ner BP103-2 .25-0.5 range light 
Ta TGAE < barriers. Very 
Clear BP103-3 | +55° : Aon angle 
oe Matches'‘with 
BP103-4 LD242 infrared 
emitter 
Extremely thin 
.039” (1 mm) 
SFH305-2 package 
Miniature axial lead 850 nm. 
1mm Ideal for very 
Clear . short range light 
Plastic barriers. 
SFH305-3 K Matches with 


SFH405 infrared 
emitter 


i BPX81-2 0-2. 

Small package 

Miniature : fl size axial lead 

Clear 850 nm 

Plastic BPAGtS + 18° a ; Matches with 
LD261 infrared 
emitter 

BPX81-4 5 min. 


For non-standard requirements, see Custom Products on page 1-1. 





Phototransistors/ 
Photodarlington 


Phototransistors 


Acceptance} VCE-5V | Emitter} Radiant 
Part Ev-1000Ix} Voltage | Sensitive 
Package Outline Number Vceo{V) | Area mm? 


2 Diode Array BPX82 
3 Diode Array BPX83 
4 Diode Array BPX84 2 Through 10 
5 Diode Array " : 7 diode arrays 
1,253.2} 32 | (wer chip) | 850.0m 
. per chip) 
7 Diode Array i pps ae 
8 Diode Array aesrkben rare 
9 Diode Array BPX89 
10 Diode Array BPX80 


870 nm-LPT80A 
LPT-80A 810 nm-LPDBOA 
. Matches with 
IRL-80/81 in- 
. frared emitter 
LPD-80A : LPD-80A Photo- 
darlington 
BPX38-2 63-1. 
Hermetic seal for 
TO-18 
Flat ! BPX38-3 +40° 0-2. high rel use 
Glass Lens / Wide angle 
870 nm 


BPX43-2 
Hermetic seal for 
‘ 5 high rel use 
TO-18 d BPK43-3 £15 Narrow angle 
Round : 870 nm 
Glass Lens BEA ‘ 


BPY62-2 : Hermetic seal for 
high rel use 

BPY62-3 +8° A Very narrow angle 
850 nm 


2 
Monolithic photo 
TO-18 : SFH500 
Glass Lens : 


Miniature 
Array 





Miniature 
Clear Plastic 
Side Facing 








Side Facing 





825 nm 
Recommended. 
for fiber optics or 
camera 
applications 


Position detector. 
Intrusion alarm 
Nin sensor. Optical 


amplifier 
LPT100 
Ceramic & 
with d LPT100A +25° 
Plastic Lens BoC tachometer. 
LPT100B 


Hermetic seal for 
LPT110 : 
Ceramic Position detector. 
with | Leri104] 45° Intrusion alarm 
Flat Lens pee cea x sensor. Optical 
P H tachometer. 
LPT110B : 


5.0 
high rel use 
0.7 
1.0 
IA 
Precision molded 
housing that 
guarantees a 
20mA very accurate 
Vv alignment - 
Lptso0 | 426° |eosT™ CEfsat) N/A | tolerance (typ. 
cm? 2.5°), Matches 
with IR emitter 
IRL500. Built in 
daylight filter. 


Very wide angle 
9-2 


Low Cost Industry 
Standard Types 


Plastic 
Package 


32 

15 
30 
2 


Very Narrow 
Acceptance Angle 





For non-standard requirements, see Custom Products on page 1-1. 


SIEMENS 





FEATURES 
e Silicon NPN Epitaxial 
Phototransistor 


Modified TO-18 Package 
Clear Plastic Lens 

Wide Acceptance Angle, 110° 
Three Sensitivity Ranges 
Matches LD242 Emitter 


DESCRIPTIONS 

The BP-103 is an epitaxial NPN silicon 
planar phototransistor, mounted on a 
base plate similar to 18 A 3 DIN 41876 
(TO-18) with glass-clear plastic 
eneapsulation. The plastic cover 
provides a wide angle for the incident 
light. This angle can also be reduced 
by mounting a diaphragm. The emitter 
terminal is marked by a small 
projection on the case bottom. The 
collector is electrically connected to 
the metallic case parts. The 
phototransistor is particularly suitable 
for use in automatic electronic flashes 
with base integrating circuit and self- 
excited (high-frequency) breakdown 
voltage generators (see circuit 
diagram) and in high Q electronic 
instructional toys used in filament 
lamp light and daylight, as well as in 
combination with GaAs infrared 
emitting diodes in small light barriers. 


BP-103 SERIES 


SILICON PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


110 @ 167 


018 [(@4.25) 


(20.45) (2.8) (3a.15). 
@.163 





Maximum Ratings 


Operating and Storage Temperature T, -40 to +80 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >2 mm 


Dip Soldering Timet < 5s Ty 260 °C 
Iron Soldering Time t <3 s) Ts 300 °C 

Collector Emitter Voltage Vceo 50 V 
Collector Current lo 100 mA 
Collector Peak Current (t < 10 xs) Ipk 200 mA 

Emitter Base Voltage Veg 7 Vv 
Power Dissipation (Tam = 25°C) Prot 300 mw 
Thermal Resistance Rina 500 KW 
Ringo 200 KW 


Characteristics (Tam) = 25°C) 


Wavelength of Max. Photosensitivity Agmax 850 nm 
Spectral Range of Photosensitivity d 440 to 1100 nm 
Radiant Sensitive Area A 0.12 mm2 
Die Area LxW 0.5 x 0.5 mm 
Distance Die Surface to Package Surface H 0.2 to 0.8 mm 
Half Angle 7) +55 Deg. 
Photocurrent of the Collector 

Base Diode (Ey = 1000 Ix, Vog = 5 V) loca 1.5 BA 
Capacitance 

(Voge = OV, f = 1 MHz, E = Olx) Cie 9 pF 

(Vcg = OV, f = 1 MHz, E = Ox) Cop 13 pF 

(Ven = OV, f = 1 MHz, E = Olx) Crp 21 pF 
Collector Emitter Leakage Current 

(Voeo = 35 V, E = 0 Ix) logo 5 (<100) nA 





Photocurrent of the Transistor, 
Collector to Emitter (Note 1) 
(Ey = 1000 Ix, Vog = 5 V) loo >630 
(E, = 0.5 mWicm2 
d= 950 nm, Vog = 5V)_ Ince 160 to 320 
Rise/Fall Time 


(lg =1 MA, Voge = 5 V 

R, = 1k) t,t; 
Collector Emitter Saturation 

Voltage (Io = Ipcemin & 0.3 

E = 1000 Ix) Voesat 
Current Gain 

(Ey = 1000 Ix, Vog = 5 V) 


lpce 
lec 





The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color temperature of 

2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-11). Irradiance E, measured 

with HP radiant flux meter 8334A with option 013. 

1 Measured with LED A = 950 nm. Ipcg = Photocurrent of transistors; Ipog = Photocurrent of 
Collector-Base-Diode. 


Specifications are subject to change without notice. 
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Phototransistors/ 
Photodarlington 


Relative Spectral Sensitivity 
Srei = f(A) 

Te 
100 


Photocurrent as a Function of Directional Characteristic 
E, or E,; |p = f(E,) Sie = flv) 
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Power Dissipation P,,: = f(Tamp) Collector-Emitter Capacitance Collector-Base Capacitance 
Coe = f(Vce) Cop =f(Vcp) 

oF pF 
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Emitter-Base Capacitance Application Example 
Ce = f(Vep) 





KAT05-02 
quenchtube 


oQ= 


IN 4148 








$ 























Breakdown voltage.generator 
for measuring circuit 

W 7: 4 turns 0.15 @ CulS 

We: 1 turns 0.25 @ Cul 
W3: 140 turn 0.15 @ CulS 
Interior space of the coil 

with SIFERRIT cylindrical core, 
material M 25, 

inner coil diameter: 11mm. 
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SIEMENS 








FEATURES 


Silicon NPN Epitaxial Phototransistor 
Low Cost 

T 1% Package 

Clear Plastic Lens 

* Acceptance Angle 50° 

Very High Gain 


¢ Matches with Infrared Emitters LD271, 
LD 273, SFH484 or 485 


DESCRIPTION 


BP103B is an epitaxial NPN silicon photo- 
transistor of high sensitivity. It is enclosed 
ina tubular 5 mm all-plastic package. 


The base terminal is not contacted, control 
is performed by the incident light. The 
collector is characterized by a flattening on 
the package base. 


The phototransistor is mainly intended for 
standard applications and for use in auto- 
matic electronic flashes. Due to the tubular 
plastic shape, it can easily be mounted into 
holes and preformed plastic sleeves; e.g. 
LED mounting assemblies. 


BP 103B SERIES 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


354 (9.0 
Surface Not Flat = He > 


310 (7.8) 
Emitter .295 (7.5) 
XN, 


aj 





Frame 
0.1 (2.54) 





.024 (0. 
Chip Location apo oe Ga 





Coltector 
551 (14.0) 457 (11.6) 
512 (13.0) 441 (11.2) 











Maximum Ratings 


Operating and Storage Temperature Af -55 to +100 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >2mm 


Dip Soldering Timet < 5s Ts 260 °C 

Iron Soldering Time t <3 s) Ts 300 °C 
Collector Emitter Voltage VoEeo 35 Vv 
Collector Current lo 50 mA 
Collector Peak Current (t < 10 ys) lox 100 mA 
Emitter Base Voltage Veg 7 Vv 
Power Dissipation (Tamp = 25°C) Prot 200 mw 
Thermal Resistance Rina 375 K/W 


Characteristics (Tanp = 25°C) 


Wavelength of Max. Photosensitivity Agmax 850 nm 
Spectral Range of Photosensitivity d 420 to 1100 nm 
Radiant Sensitive Area A 0.12 mm2 
Die Area LxW 0.5 x 0.5 mm 
Distance Die Surface to Package Surface H 4.1 to 4.7 mm 
Half Angle ¢g +25 Deg. 
Capacitance 

(Voge = OV, f = 1 MHz, E = O Ix) Cog 6.5 pF 
Collector Emitter Leakage Current 

(VoEq = 35 V, E = 0 Ix) IcEO 5 (<100) nA 


Photocurrent of the Transistor, 
Collector to Emitter (Note 1) 
(Ey = 1000 Ix, Voge = 5 V) loce 2.5to5.0 | 4.0to 8.0 
(E, = 0.5 mWicm2 
X= 950 nm, Vee = 5V) Ipc | 0.63 to 1.25 1to2 

Rise/Fall Time 
(lp =1 MA, Vog = 5 V 
R, = 1 kQ) tt 7.5 10 

Collector Emitter Saturation 
Voltage (lo = lpcemin * 0.3 
E = 1000 Ix) VoEsat 

Current Gain 
(Ey = 1000 Ix, Voge = 5 V) 


loce 
loc 





The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color temperature of 
2856 K (standard light A in accordance with DIN 5033 and IEC 306-1). Irradiance E, measured with 
HP radiant flux meter 8334A with option 013. 


‘Measured with LED = 950 nm. Ipc = Photocurrent of transistors; lpcg = Photocurrent of 
Collector-Base-Diode. 


Specifications are subject to change without notice. 
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Phototransistors/ 


Photodarlington 








Relative spectral sensitivity Photocurrent 
og, Sua fla 
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Directional characteristic S,. = f(y) Collector-emitter capacitance 
Coe = f( Vee) 
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SIEMENS 





FEATURES 


e Silicon NPN Epitaxial Planar Photo- 
transistor 


e Premium Hi-Rel Device 

e TO-18 Size Hermetic Package 
e Flat Glass Lens 

e Wide Acceptance Angle, 80° 
® Moderate Gain 

e Three Sensitivity Ranges 


DESCRIPTION 


The BPX 38 is a silicon NPN epitaxial 
planar phototransistor in an 18 A 3 DIN 
41876 (TO 18) case with flat window and 
high radiant sensitivity for front irradiation. 
The flat window has no influence on the 
light paths. It is, therefore, particularly 
suitable for industrial applications, where 
lens systems are used. The collector 
terminal is electrically connected to the 
case. 


BPX 38 SERIES 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


110 (2,8) 


217 (5,5) 
211 (5,35) 


e 


571 (14,5) 
492 (12,5) 





Maximum Ratings 


Operating and Storage Temperature T -55 to +125 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >2 mm 

Dip Soldering Time t ¢ 5s Ts 260 °C 

lron Soldering Time t <3 s) Ts 300 °C 
Collector Emitter Voltage VoEo 50 Vv 
Collector Current lo 50 mA 
Collector Peak Current (t < 10 ys) lox 200 mA 
Emitter Base Voltage Ves 7 Vv 
Power Dissipation (Tam, = 25°C) Prot 330 mw 
Thermal Resistance Rina <450 KW 

Rinug <150 K/W 

Characteristics (Tamp = 25°C) 
Wavelength of Max. Photosensitivity Asmax 870 nm 
Spectral Range of Photosensitivity ny 450 to 1100 nm 
Radiant Sensitive Area A 0.675 mm?2 
Die Area LxW 1x1 mm 
Distance Die Surface to Package Surface H 2.25 to 2.55 mm 
Half Angie 9 +40 Deg. 
Photocurrent of the Collector 

Base Diode (Ey = 1000 Ix, Vog = 5 V) lpop 6.2 pA 

(E, = 0.5 mW/cm?, ) = 950 nm 

Veg = 5 V) loca 1.2 pA 
Capacitance 

(Voge = OV, f = 1 MHz, E = Olx) Cog 23 pF 

(Vog = OV, f = 1 MHz, E = 01x) Cog 41 pF 

(Veg = OV, f = 1 MHz, E = O Ix) Crp 47 pF 


[Group | x38-2 | BPX38-3 | BPXse-s | | 


Photocurrent of the Transistor, 
Collector to Emitter (Note 1) 
(Ey = 1000 Ix, Veg = 5 V) Ince 
(E, = 0.5 mW/cm? 
d= 950 nm, Voge = SV) pce 

Rise/Fall Time 
(Ip = 1 MA, Veg = 5 V 
R, = 1 kQ) t,t 12 15 

Collector Emitter Saturation 
Voltage (Io = Ipcemin ¢ 0.3 
E = 1000 Ix) Voesat 175 195 215 

Current Gain 


.63 to 1.25 | 1.0 to 2.0 


.16 to .32 .26 to .5 >4 


lece 

(Ey = 1000 Ix, Vog = 5 V) les 150 240 350 

Leakage Current 
(ceo = 25 V, E = 0) 





Iogq | 8(200) | 12 (<500) | 20 (<500) 


The iliuminances refer to unfiltered radiation of a tungsten filament lamp at a color temperature of 
2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1). Irradiance E, measured 
with HP radiant flux meter 8334A with option 013. 


‘Measured with LED ) = 950 nm. Ipc = Photocurrent of transistors; Ipog = Photocurrent of 
Collector-Base-Diode. 


Specifications are subject to change without notice. 
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Phototransistors/ 


Photodarlington 


Relative spectrat sensitivity S,., = 1) 
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Photocurrent /, = f (E,) 
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10? 




















Power dissipation P,,, = f (Tamp) 
































































































































Collector-emitter capacitance 
Coe= f (Mee) 
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Ip 


Photocurrent 7, 
P 2s 


Directional characteristics Stal = fie) 








= t Tam) 
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Dark current /o¢gg = f (lamp) 


pa Mem 25ViE=0 
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Emitter-base capacitance 
Cea = f (Ves) 























































































































SIEMENS 


BPX 43 SERIES 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 
.110 (2.8) 110 (2.8) 


018 (0.45) =~ 406 (2.7) 


0.1 (2.54) 





571 (14.5) 187 


492 (12.5) 236 (6) 1) 


212 (5.4) 





Radiant Sensitive Area 





Maximum Ratings 





Operating and Storage Temperature T -55 to +125 °C 
Soldering Temperature 
{Distance from soldering joint 
to package >2 mm 
Dip Soldering Timet < 5s Ts 260 °C 
Iron Soldering Time t <3 s) Ts 300 °C 
Collector Emitter Voltage VcEo 50 V 
Collector Current Io 50 mA 
Collector Peak Current (t < 10 ys) Ipe 200 mA 
Emitter Base Voltage Ves 7 V 
Power Dissipation (Tam, = 25°C) Prot 300 mw 
Thermal Resistance Ringa <450 K/W 
Rinua <150 KIW 
= fe] 
FEATURES Characteristics (Tamp = 25°C) 
pa F Wavelength of Max. Photosensitivity Xr 870 nm 
* Silicon NPN Epitaxial Planar Spectral Range of Photosensitivity a 450 to 1100 nm 
Phototransistor Radiant Sensitive Area A 675 mm? 
7 ie Die Area Lx W 1x1 mm 
¢ Premium Hi-Rel Device Distance Die Surface to Package Surface H 2.6 to 3.2 mm 
o 1 Half Angle g +15 Deg. 
* TO-18 Size Hermetic Package Photocurrent of the Collector 
e Rounded Glass Lens a Diode ( = 1000 Ix, Voz = 5 V) lece 30 A 
° = 0.5 mWicm2, \ = 950 nm 
* Narrow Acceptance Angle, 30 Vos = 5V) ied 71 yA 


Capacitance 


© Very High Gain 
¢ Three Sensitivity Ranges 


| Bpxa3.2 | Bpxas-3 | Bpxas-4 | | 


Photocurrent of the Transistor, 
Collector to Emitter (Note 1) 
(Ey = 1000 Ix, Voge = 5 V) Ip 
(E, = 0.5 mWicm2 


DESCRIPTION 
2.5to 5.0 | 4.0to 8.0 


The BPX 43 is a silicon NPN epitaxial 


. : d = 950 nm, Voge = 5 lp | .63to 1.25 | 1.0 to 2.0 ne 
planar phototransistor in an 18 A 3 DIN Rise/Fall Time we 25 
so 

41876 (TO 18) case with lens-shaped win- (lo = 1 MA, Veg = 5 V a= 
Beals ; 1. = 1 ko) ty ty 12 15 ae 

dow for front irradiation. The special Collector Emitter Saturation 38 
transistor system in connection with the Voltage (Ig = Ipcemin * 03 fe 


lens shaped window provides the transistor 


with a particularly high spectral sensitivity. 


It is therefore suitable for industrial appli- 
cations at low illuminances. The collector 
terminal is electrically connected to the 
case. 


E = 1000 Ix) Voesat 280 
Current Gain 


lece 
(Ey = 1000 Ix, Voge = 5 VY) 125 300 
Leakage Current 

(Voeo = 25 V, E = 0 Ix) 


8 (<200) 20 (<500) 





The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color temperature of 
2856 K (standard light A in accordance with DIN 5033 and IEC 306-1). Irradiance E, measured with 
HP radiant flux meter 8334A with option 013. 


‘Measured with LED ) = 950 nm. Ipoe = Photocurrent of transistors; Ipog = Photocurrent of 
Collector-Base-Diode. 


Specifications are subject to change without notice. 





Retative spectral sensitivity Photecurrent /p = f (E,} Directional characteristic S,., = f(r) 
Srev = F(A) (Vee = 5 V) 
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Power dissipation P,,, = f (Tam) Photocurrent Tp 25: 
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Collector-emitter capacitance Collector-base capacitance Emitter base capacitance 
Coe = f (Mee) Coe = f {Ves} Cee = f (Vea) 
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SIEMENS 





FEATURES 


© Silicon NPN Planar Phototransistor 
¢ Low Cost 
® Miniature Size 


e Available as Single Unit, BPX 81 and 

Arrays: 

Two Chip, BPX 82 
Three Chip, BPX 83 
Four Chip, BPX 84 
Five Chip, BPX 85 
Six Chip, BPX 86 
Seven Chip, BPX 87 
Eight Chip, BPX 88 
Nine Chip, BPX 89 
Ten Chip, BPX 80 


* Narrow Acceptance Angle, 36° 
¢ High Gain, Up to 5 mA 


DESCRIPTION 


The types BPX 80 to BPX 89 are plastic 
encapsulated phototransistor arrays con- 
sisting of an arrangement of max. 10 silicon 
NPN epitaxial planar phototransistors. The 
individual photoelectric detectors are spaced 
apart according to the standard lead spacing 
of 2.54 mm (1M10”). A small angle of the lens- 
shaped light window avoids optical ‘cross 
modulation” from the adjacent system. The 
collector terminals are marked by small 
projections arranged at the sides of the 
solder pins. The phototransistor is suitable for 
versatile applications in conjunction with fila- 
ment lamps and infrared light. The BPX 81 
can be mounted on PC boards and is also 
provided for use as detector of the light emit- 
ting diode LD 261 (same type as BPX 81) in 
miniature light barriers. 





BPX 81 SERIES 


PHOTOTRANSISTOR 
SINGLE AND ARRAYS 


Package Dimensions in Inches (mm) 


Example: 
Single Unit BPX84 


084 (2,4) 412 (2.84) 

“088 {2,24) 
083 (2,1) 393 (10.0). 
377 (9.6) 


on Bn ASGe 
-126 {3,2} 


138 (3,5) 
118 (3) 


019 0: v9 cI 2 


Frame .1 (2,54) 


Ne 


Radiant Sensitive Ares .016 (0,43) x .016 (0,43) 





Maximum Ratings 


Operating and Storage Temperature T -40 to +80 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >2 mm 


Dip Soldering Time t < 5s Tg 230 °C 
lron Soldering Time t <3 s) Ts 300 °C 

Collector Emitter Voltage VcEo 32 V 
Collector Current lo 50 mA 
Collector Peak Current (t < 10 ps) px 200 mA 
Power Dissipation (Tap = 25°C) Prot 100 mw 
Thermal Resistance Rind 750 KW 
Rhu 650 K/W 


Characteristics (Tamp = 25°C) 


Wavelength of Max. Photosensitivity Asmax 850 nm 
Spectral Range of Photosensitivity ny 440 to 1070 nm 
Radiant Sensitive Area A 0.17 mm2 
Die Area LxW 0.6 x 0.6 mm 
Distance Die Surface to Package Surface H 1.3 to 1.9 mm 
Half Angle 9 +18 Deg. 
Capacitance 

(Voce = OV, f = 1 MHz, E = O Ix) Cog 6 pF 
Collector Emitter Leakage Current 

(Vceo = 25 V, E = 0 Ix) lcEO 5 (<200) 


BPX682-89 
BPX80 


Photocurrent of the 
Transistor, Collector to 
Emitter (Note 1) 
(Ey = 1000 Ix 
Vog = 5 V) Ip | 1.0 to 2.0 | 1.6 to 3.2 ; 1.25 to 3.2 
(E, = 0.6 mWicm2 
d» = 950 nm 
Vee = 5 V) Ip | .25 to .50 | .40 to .80 ‘ .32 to .80 
Rise/Fall Time 
(lp =1 MA, Veg = 5 V 
R, = 1 kQ) tt : 5.5 to 8 
Collector Emitter 
Saturation Voltage 
(Ic = lecemin ° 93 
E = 1000 Ix) Voesat 
Current Gain 
(Ey = 1000 Ix 
Vee = § V) 


lece 
lece 


The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color temperature of 
2856 K (standard light A in accordance with DIN 5033 and IEC 306-1). Irradiance E, measured with 
HP radiant flux meter 8334A with option 013. 


‘Measured with LED A = 950 nm. Ipce = Photocurrent of transistors; |pog = Photocurrent of 
Collector-Base-Diode. 


Specifications are subject to change without notice. 
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Phototransistors/ 


Photodarlington 








Relative spectral sensitivity Photocurrent as a function of Directional characteristic S,,, = f(y) 
Sra = F(A) E, or E, Ip =f (E,) 
fe 
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Collector-emitter leakage current 
Collector-emitter capacitance versus ambient temperature 
Coe = f (Ve) 
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SIEMENS 





FEATURES 


e Silicon NPN Epitaxial Planar Photo- 
transistor 

@ Premium Hi-Rel Device 

e TO-18 Size Hermetic Package 

® Rounded Glass Lens 


@ Very Narrow Acceptance Angle, 16° 
e High Gain 


DESCRIPTION 


The BPY 62 is a silicon NPN epitaxial 
phototransistor in an 18 A 3 DIN 41876 
(TO 18) case with a light window for front 
irradiation. The base connection is brought 
out and the emitter is marked by a small 
projection on the case bottom. The col- 
lector is electrically connected to the case. 


The phototransistor BPY 62 is suitable for 
versatile applications in connection with 
filament lamp light mainly where particu- 
larly sensitive photoelectric detectors are 
required. 


BPY 62 SERIES 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


018 (0.45) 








571 (14.5) 


492 (12.5) 26 6) 


.212 (5.4) 


Maximum Ratings 


Operating and Storage Temperature T 
Soldering Temperature 

(Distance from soldering joint 

to package >2 mm 


Dip Soldering Timet < 5s Tg 
Iron Soldering Time t <3 s) Ts 
Collector Emitter Voltage Voeo 

Collector Current lo 
Collector Peak Current (t < 10 ys) Ip 
Emitter Base Voltage Ves 
Power Dissipation (Tam = 25°C) Pig 
Thermal Resistance Rhu 


Characteristics (Ta, = 25°C) 


Wavelength of Max. Photosensitivity Asmax 
Spectral Range of Photosensitivity nN 
Radiant Sensitive Area A 
Die Area LxW 
Distance Die Surface to Package Surface H 
Half Angle 9 
Photocurrent of the Collector 

Base Diode (Ey = 1000 Ix, Veg = 5 V) lece 
Capacitance 

(Vog = OV, f = 1 MHz, E = O Ix) Coe 

(Vog = OV, f = 1 MHz, E = Olx) Cop 

(Veg = OV, f = 1 MHz, E = Olx) Crp 
Collector Emitter Leakage Current 

(VcEo = 25 V, E = 0 Ix) loEO 


Photocurrent of the Transistor, 
Collector to Emitter (Note 1) 
(Ey = 1000 Ix, Vog = 5 V) Ip 
(E, = 0.5 mWicm2 
X = 950 nm, Voge = 5 V) 

Rise/Fall Time 
(lp =1 MA, Vog = 5 V 
R, =1 ka) t 

Collector Emitter Saturation 
Voltage (Ig = Ipcemin * 0.3 
E = 1000 Ix) Voesat 

Current Gain 
(Ey = 1000 Ix, Vog = 5 V) 


2.0to4.0 | 3 


lp | O5to1 | 0 


t 


74: 


lace 
lecs 


110 (2.8) 
106 (2.7) 


(4.75) 
Max. 
Radiant Sensitive Area 


-55 to +125 


260 
300 
32 
50 
200 


300 
500 
200 


850 
400 to 1080 
0.12 
0.5 x 0.5 
2.6 to 3.2 
+8 


17 
6 
10 
21 


5 (<100) 


.2t06.3 


.8 to 1.6 


0.1 (2.54) 





°C 
°C 


mA 
mA 


mw 
K/iW 
K/W 


mm? 





The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color temperature of 
2856 K (standard light A in accordance with DIN 5033 and IEC 306-1). Irradiance E, measured with 


HP radiant flux meter 8334A with option 013. 


‘Measured with LED } = 950 nm. Ipc = Photocurrent of transistors; Ipog = Photocurrent of 


Collector-Base-Diode. 


Specifications are subject to change without notice. 
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Relative spectral sensitivity 
Stet = fe) 
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Leakage current (CEO = f(Tamp) 
Voce = 25V,E = 0 























Collector-emitter capacitance 
Coe = foe) 








































































































Photocurrent as a function of 
Ey or E,; IP = f(Ey) 

















Output characteristics !, = f(Vo¢) 
ls = parameter 


emt 
macJal 
So 














Directional characteristic 
Stet = F{¢) 








Output characteristics |, = f(Vo¢) 
Ip = parameter (emitter circuit) 





























Collector-base capacitance 


Cop = f(Veg) 


i ee  ) 
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— Vea 


Power dissipation P,.. = fT amp) 
Rin = parameter 


mW 
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1 = f(Tamb) 
P25° 


Photocurrent 
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Emitter-base capacitance 
Cep = f(Veg) 
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SIEMENS LPD-80A 


PHOTODARLINGTON 


Advance Data Sheet 


Package Dimensions in Inches (mm) 


65011651) BO 
THIS OH | 22015 5% 6129 100 12541 
06 15 
e~ HOWINAL {om 7 0801203)» 
7— EMITTER 





wai 


100 1254 | 
bee 
COLLECTOR : 
MOLD MARK J 
OS MENTION 
t 
[tree TeIcat NOMINAL 


— 











FEATURES Maximum Ratings 
* Silicon NPN Photodarlington Collector Emitter Voltage Vor 30 Vv 
ae P . Emitter Collector Voltage V, 5 Vv 
¢ Miniature Side-Facing Package Operating and Storage Temperature . -40 to +100 °C 
@ Low Cost Power Dissipation @ 25°C Prot 100 mw 
. hat we Deviation Above 25°C 1.33 mWw/°C 
© High Sensitivity 
e Matches IRL-80A Infrared Emitter Characteristics (Tamp = 25°C) 
Photocurrent (Note 1) 
DESCRIPTION (Voce = SV, H = 0.5 mWicm?) log 5 4 mA 
Dark Current 
The LPD-80A is an epitaxial NPN silicon photo- Vce = 10 V, H = 0) Iceo 100 nA 


Saturation Voltage (Ip = 250 pA 


darlington. The chip is positioned to accept H = 05 mWicme) Vor 14 V 
s ‘Sat ‘ 


radiation from the side of the clear miniature 


package. It efficiently receives infrared radiation ras i kha t eae ; DSc tats 
. di e light source is a tungsten filament bulb used in conjunction with a +30 nm filter. 
from the matching IRL-80A. The mechanical axis of the DUT is aligned with the light source. 


Specifications are subject to change without notice. 
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Phototransistors/ 
Photodarlington 


SIEMENS LPT-80A 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


58011651) ha 2301688) 
16 00) 72015 58) Lagae 100 254) 
06 (1.52) 
~ wire 080 7031 
"| ae — EMITTER r 
7 


| Pan Spares wine | ] g 
a 082,708) n 
iM oy 

















1001254) 
4 


180 14.57) 
mie 








|. 





tS COLLECTOR 





MOLD MARK one 
06 (1.52) DIAMETER | L 967 11 70) 


025 (064) oh 25 WEN on OTL aoy 
[oe oar STEN, Wi 


F 














Maximum Ratings: 


Collector-emitter voltage VcEO 30 V 
Emitter-Collector voitage Veco 5 V 
Collector current Cc 50 mA 
FEATURES Collector peak current (t = lms) lom 100 mA 
Storage and operating temperature T ~40to +100 °C 
¢ Low Cost Plastic Package Maximum permissible soldering 
<a temperature (t<5 sec) T, 240 °C 
° High Sensitivity Power dissipation (Tamp=25°C) Pi, «100 mw" 
¢ Matches Infrared Emitter IRL-80A *Derate above 25°C linearly 1.33 mWi/eC 
Characteristics (Ta,) = 25°C) 
Collector-emitter leakage current 
(Voce = 5V;E=0) IcEO =100 nA 
Wavelength of the max. sensitivity 870 nm 
DESCRIPTION Acceptance half angle ¢ +40 Deg. 
Breakdown voltage BVce9 «= 0 V min. @ lp =1 mA 
The LPT-80A is a plastic, NPN phototransistor. It comes Ph Blea: <2 le 00s 
. ee : oe otocurrent (Note 1) 
in a lensed, clear plastic, side-facing, miniature pack- (Voce = 5 V, H=0.5 mWiom?) lp >200 in 
age. Its spheric lens was designed to accept light from Saturation voltage Voe (cat) O-15Vtyp (0.4 max, 


very wide angles (+ 40°). This sensitive detector is ideal (Ic = 250 pA, H=0.5 mWicm?) 
for a wide variety of industrial processing and control 
applications which require a beam interruption. 


Note 1: The light source is a tungsten filament bulb used in conjunction 


with a 950 +30 nm filter. The mechanical axis of the DUT is aligned with 
the light source. 


Specifications are subject to change without notice. 


TYPICAL OPTOELECTRONIC CHARACTERISTICS 


RELATIVE SPECTRAL SENSITIVITY ANGULAR RESPONSE 











PERCENT RELATIVE RESPONSE 
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SIEMENS 


LPT110 





LPT100 


FEATURES 


Collector Dark Current 0.25 nA Typ 
Responsivity 

0.6uA/mW/cm2 Min (Tungsten) 
1.8uA/mW/cm2 Min (GaAs) 

Photo Current 

0.2 mA Min (Tungsten) 

0.6 mA Min (GaAs) 


Rise and Fall Time 2.8us Typ 


APPLICATIONS 


Position Detector 
Intrusion Alarm Sensor 
Optical Tachometer 


BENEFITS 


Flexible Circuit Design 

Base Lead Availability 

Large Range of Sensitivities 

Greater Power Dissipation — Ceramic 
Case 

Reliable — Exceptionally Stable 
Characteristics 





LPT100/100A/100B 
LPT 10/T10A/T10B 


PHOTOTRANSISTOR 


Package Dimensions in Inches 


LPT100/LPT 100A/LPT 100B 


BASE | 
EMITTER 
Ly, 
\ KO COLLECTOR 


.080 FLAT 


NOTE: ALL LEADS ELECTRICALLY ISOLATED FROM CASE 


LPT110/LPT110A/LPT110B 


-200 
DIA 


BASE 
EMITTER 


Ly, 
NN ~~ COLLECTOR 
080 FLAT 


NOTE 1: ALL LEADS ELECTRICALLY ISOLATED FROM CASE. 
NOTE 2: FLATNESS VARIATION OF TOP OF CUP IS + .015. 


NOTE 3: PHOTOSENSITIVE AREA IS WITHIN A .030 DIAMETER CIRCLE 
WITH CENTER OF CIRCLE COINCIDENT WITH THE CENTER OF PACKAGE. 


Specifications are subject to change without notice. 


MAXIMUM RATINGS 


Maximum Temperatures/Humidity 
Storage Temperature 
Operating Junction Temperature 
Relative Humidity at Temperature 
Maximum Power Dissipation (Notes 1 and 2) 
Tota! Dissipation at +25°C Case Temperature 
Total Dissipation at +25°C Ambient Temperature 
Maximum Voltages (Note 5) 
BVcgo Collector to Base Voltage 
LVcEQ Collector to Emitter Sustaining Voltage 
Maximum Current 
{¢ Collector Current 


55°C to +100°C 
-§5°C to +85°C 
98% at +65°C 











OPTO-ELECTRICAL CHARACTERISTICS (25°) 


LPT-100/A/B LPT-110/A/B 


\cBo 
lego (65°C) 


Parameter 


Collector Dark Current 
Collector Dark Current 


Collector Dark Current 


Min 


Typ 


Max Min Typ Max 
nA 
LA 


nA 


Iceo 


Res Responsivity (Tungsten) uLA/mW/cm2 


Res Responsivity (GaAs) BA/mW/cem2 


Photo Current (Tungsten) 
LPT-100 and LPT-110 
“A” Only 
“BY” Only 


Photo Current (GaAs) 


Wee tL) 


Ioe (Ly 


t,, te Light Current Rise Time 


Collector to Emitter 
Saturation Voltage 


VcE(saT) 


BVcgo Collector to Base Break- 


down Voltage 


Collector to Emitter 
Sustaining Voltage 


LVceo 


Emitter to Collector 
Breakdown 


BVEco 


Test Conditions 


Vog = 10V (Note 5) 
Veg = 10V (Note 5) 
Vce = 5.0V (Note 5) 
Veg = 10V 

(Notes 3 and 8) 

Veg = 10V 

(Notes 4 and 8) 


Voce = 5.0V 
H = 5.0 mW/cm2 


(Notes 3 and 7) 


Vee =5.0V 
H = 5.0 mW/cm? 
(Notes 4 and 7) 


(Note 6) 
Ig = BOOUA 


H = 20 mW/cm? 
(Note 3) 


Io = 100nA 
(Note 5) 


Io = 1.0mA 
(Note 5) 


lec = 100KA 
(Note 5) 


Note 1: These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle 
operations. 

Note 2: These ratings give a maximum junction temperature of +85°C and junction to case thermal resistance of +300°C/W 
(derating factor of 3.33 mW/°C) anda junction to ambient thermal resistance of +600°C/W (derating factor of 1.67 mW/°C). 
Note 3: Measured at noted irradiance as emitted from a tungsten filament lamp at a color temperature of 2854°K. 
Note 4: Measured with a tungsten lamp (2854°K) with a 950 nm filter. 

Note 5: Measured with radiation flux intensity of less than 0.1uW/cm2 over the spectrum from 100 to 1500 nm. 
Note 6: Rise time is defined as the time required for Icg to rise from 10% to 90% of peak value. Fall time is defined as 
the time required for ICE to decrease from 90% to 10% of peak value. Test conditions are: icg = 4.0 mA, Vcg = 5.0V, 
Ri. = 100 Ohms, GaAs Source. 

Note 7: No electrical connection to base lead. 

Note 8: No electrical connection to ernitter lead. 


Phototransistors/ 
Photodarlington 





TYPICAL OPTOELECTRONIC CHARACTERISTICS 


COLLECTOR RISE AND FALL TIME 
DARK CURRENT SPECTRAL VS COLLECTOR 
VS TEMPERATURE CHARACTERISTICS CURRENT 
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COLLECTOR VOLTAGE (VOLTS) 














COLLECTOR VOLTAGE (VOLTS) 10 15 
Voe=5V IRRADIANCE (mWicm?) 


BASE CURRENT 
Ice versus Voc (LPT100 A/B) Ice versus Voc (LPT100) versus IRRADIANCE 





LPT 100/ 
4/3 



































BASE CURRENT (nA) 


a 

















5 10 15 
COLLECTOR VOLTAGE (VOLTS) Veg =5V IRRADIANCE (mWicm?) 
































COLLECTOR VOLTAGE (VOLTS) 





Siemens Components Inc., Optoelectronics Division, 19000 Homestead Road, Cupertino, California 95014 (408) 257-7910/TWX 910-338-0022 
9-20 


SIEMENS 





FEATURES 


e Extremely Accurate Mechanical to 
Optical Alignment 


e Package Referenced for Users to 
Maintain Mechanical Alignment 


¢ An Effective Active Area Aperture of 
.240 Diameter 


e Extremely Narrow Acceptance Angle, 5° 
© Built-In Daylight Filter 

¢ Peak Response at 880 nm 

e Matches with IRL-500 Infrared Emitter 


DESCRIPTION 


The LPT-500 is an epitaxial NPN silicon 
phototransistor. The chip is mounted in a 
precision injection molded housing that 
guarantees a very accurate alignment 
tolerance, typically 2.5 degrees. Its detection 
angle matches with the IRL-500 infrared emit- 
ter of 5 degrees (2.5° half angle). The lens is 
opaque to visible and transparent to IR emis- 
sion and thus receives efficiently IR light from 
the matching IRL-500. 





LPT-500 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


Effective Detector Aperature 


.240 
(6.10) 


.285(7.24 


MITTER 


TOL XXX +.005(.13) 
XX £01 (25) 


or 6 (2x) 


(1.52) 


Maximum Ratings 


Collector-Emitter Voltage........ VoEo 30 Vv 
Emitter-Collector Voltage........ Veco 7 V 
Collector Current.............. Io 100 mA 
Junction Temperature .......... Tg — 55° to +85° Cc 
Storage Temperature........... Ts — 20° to +70° Cc 
Power Dissipation @ 25°C....... Prot 100 mw 
Characteristics (Tap = 25°C) 
Spectral Sensitivity... 2.0.0.0... . eee eee A 880 nm 
Photocurrent®: 05 cease cues Satee ek logy 20 mA 
(Vog = 5.0 V, E, = 0.5 mWicme) Zs 
Risetime (lp = 4 MA, Vog =5 V, Ri =1 KQ).... tr 2.8 Ss 2 =] 
Falltime (lp =4 mA, Vog =5 V, RL = 1 KQ).... tf 2.8 pS aE 
Collector-Emitter Saturation Voltage ........ Voeisan .26 Vv £3 
(lg = 2,0 mA,H=5 mWicm?) 82 
Collector Dark Current (Vog =5V). 0.00.00 0. leo 2.0 nA Ez 
Half: ANG? fcc ue ced, Me nguee cai teal ead ae ¢ £2.5 Deg. 


*Measured with tungsten filament bulb at 2856°K color temperature per IEC 
306-1, DIN 3055, CIE Illuminant A. 


Specifications are subject to change without notice 
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RELATIVE SPECTRAL SENSITIVITY VS WAVELENGTH 


LARGE GAP RESPONSE 


ERSEREATRS 
cat RRRER ED 
SAREMARTER, 
RERREAEG!) 
BRREREEEVG 


0 
600.0 645.0 690.0 735.0 780.0 825.0 870.0 
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RADIATION CHARACTERISTICS 


ERR Re RSE TERRE R ES 
(SRR REE EeE CREE ESER 
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ee eee 
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ta fl 
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SIEMENS 





FEATURES 


High Reliability 

Good Linearity 

Suitable for the Visual and Near IR Range 
IR Filter Package Optional 

¢ 40 Degrees Detection Angle 

High Photosensitivity 


DESCRIPTION 


SHF303/303F are silicon phototransistors with 
external base connection. SFH303 comes in 
a standard 5 mm T-1% water-clear package. 
SFH309F is furnished with a black IR filter 
package. The three leaded device has a tab 
to indicate the emitter The collector lead is 
situated in the center. 


The devices are most suitable for use in Indus- 
trial Control applications, light barriers in DC 
and AC operation and others. 


PHOTOTRANSISTOR SFH303 
WITH IR FILTER SFH303F 


Package Dimensions in Inches (mm) 


Surface Not Flat 
Chip Location 


Maximum Ratings 


Operating and storage temperature T 
Soldering temperature at dip soldering 
(22 mm distance from the case bottom; 


soldering time t=5 sec) Tsou 

Soldering temperature at iron soldering 
(22 mm distance from the case bottom; 

soldering time t=3 sec) TsoLp 
Collector emitter voltage Voce 
Collector current Io 
Collector peak current (t<10 psec) lop 
Emitter base voltage V 
Power dissipation (T, = 25°C) Prot 
Thermal resistance Rinja 
Characteristics (Tamp = 25°C) 

SFH303 


Wavelength at the max. photosensitivity S,,, 850 
Range of spectral photosensitivity 


(S= 10% of S,,,,) 400-1100 
Radiant sensitive area A 
Dimensions of the radiant 
sensitive area WxLl 
Half angle 
Photocurrent of the collector base diode 
(Ey = 1000 lux, Voz =5 V) loce 
(E, =0.5 mWicm?, \=950 nm, 
Vog=5 V) lece 
Capacitance 
(Voce = 0 V, f= 1 MHz, E=0 lux) Coe 
(Vog = 0 V, f=1 MHz, E=0 lux) Cop 
(Veg = 0 V, f=1 MHz, E=0 lux) Ce 
Photocurrent 
(Ey = 1000 lux, Veg =5 V) I, {= 4) 13 typ 
(E,=0.5 mWicm?, = 950 nm, lp 
Vee =5 V) 
Rise/Fail Time 
(lp =2 mA, A=830 nM, Voge =5 V, 
R, =1K) TT, 15 


Collector/Emitter Saturation Voltage 
(lp = 2 ma, E = 1000 lux) 
(lg = 250 pA, A=950 nm, 


Vo (sat) 140 


E,=0.5 mWicm?) Voe(Sat) 
Current Gain 
Ey = 1000 lux, Vog = 5 V, 
E,=0.5 mWicm? loce 500 typ 
A= 880 nm, Vog =5 V loop 
Collector Dark Current 
(og = 10 V, E=0 lux) loo 2 (=50) 


Specifications are subject to change without notice. 
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—55 to +100 °C 


260 


300 
50 
50 
100 
‘e 
200 
375 


°C 


°C 


mA 
mA 


mw 
KW 


SFH303F 


0.30 


0.75 x 0.75 
+20 


27 


900 am 


800-1100 nm 


mm? 


mm 
Deg. 


pA 
pA 
pF 
pF 
pF 


mA 
(20.8) 2 typ MA 


15 ps 
mV 


130 mV 


500 typ 


2(<50) nA 


Phototransistors/ 


Photedarlington 














Radiation Characteristics 
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SIEMENS 





FEATURES 


¢ Miniature Plastic Package 

© 2.54 mm (1/10”) Lead Spacing 

¢ Detector for SFH 405 Infrared Emitter 
e Narrow Acceptance Angle, 32° 


¢ Designed for Maximum Spacing of 
10 mm Between Emitter & Detector 


DESCRIPTION 


The SFH 305 is a NPN silicon planar 
photo transistor in clear plastic encapsula- 
tion with solder PIN terminals. The 
connectors in the form of solder tabls are 
spaced 2.54 mm (1/10 inch). The photo 
transistors are grouped according to photo 
sensitivity. The SFH 305 is suitable for 
use as detector for the infrared diode 
SFH 405 to effect miniature light barriers 
with close spacing between sender and 
receiver up to 10 mm maximum. Also, 
the SFH 305 is suitable for application 
with glow-lamp light, i.e. daylight. The 
collector is marked with a colored dot. 


SFH 305 SERIES 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


112 
04 
a (2.84) 


(2.24) my 
088 


137 (3.5) 
118 (3.0) 





“020 (0.5) 
016 (0.4) 





Maximum Ratings 


Operating and Storage Temperature T -40 to +80 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >2mm 


Dip Soldering Time t < 5s Ts 230 °C 
Iron Soldering Time t <3 s) Ts 300 °C 

Collector Emitter Voltage VoEeo 32 V 
Collector Current lo 50 mA 
Collector Peak Current (t < 10 us) pK 200 mA 
Power Dissipation (Tamp = 25°C) Pia 75 mw 
Thermal Resistance Ring 950 KW 
Rinug 850 K/W 


Characteristics (Tamp = 25°C) 


Wavelength of Max. Photosensitivity Agmax 850 nm 
Spectral Range of Photosensitivity nN 460 to 1060 nm 
Radiant Sensitive Area A 0.17 mm2 
Die Area LxW 0.6 x 0.6 mm 
Distance Die Surface to Package Surface H 13 to 19 mm 
Half Angle 7) +16 Deg 
Photocurrent of the Collector 

Base Diode (Ey = 1000 Ix, Vog = 5 V) loop pA 
Capacitance 

(Vog = OV, f = 1 MHz, E = 0 Ix) Cog 5.5 pF 
Collector Emitter Leakage Current 

(Vee = 25 V, E = 0 Ix) loo 3 (<20) nA 


Photocurrent of the Transistor, 
Collector to Emitter (Note 1) 
(E\, = 1000 Ix, Vog = 5 V) Ip 1.6 to 3.2 
(E, = 0.5 mWicm2 
» = 950 nm, Voge = 5 V) Ip 4 to .8 

Rise/Fall Time 
(lg =1 MA, Vog = 5 V 
R, = 1 kQ) t,t 

Collector Emitter Saturation 
Voltage (Io = lpcemin ¢ 0.3 
E = 1000 Ix) Voesat 

Current Gain 
(Ey = 1000 Ix, Vog = 5 V) 





lece 
lpca 





The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color temperature of 
2856 K (standard light A in accordance with DIN 5033 and !EC 306-1). Irradiance E, measured with 
HP radiant flux meter 8334A with option 013. 


‘Measured with LED \ = 950 nm. Ipoge = Photocurrent of transistors; lbogg = Photocurrent of 
Collector-Base-Diode. 


Specifications are subject to change without notice. 
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Phototransistors/ 


Photedarlingten 











Relative spectral sensitivity S_., =f (A) Directional characteristic 
% 
100 f 


mA Photocurrent Ip =F (E,) 





























Lf 


) WY { 
NW Ze 



































re § 
1000 1200nm 





Leakage current Iceq =f (Tamp) 


Collector emitter capacitance ar (Vce =25 V; F=0) 


F=f (Tame) pF Sce = {ce} 
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SIEMENS PHOTOTRANSISTOR SFH 309 
WITH IR FILTER SFH309F 


Package Dimensions in Inches (mm) 


205 (5.2} 
Surface not flat 177 (45) 024 (0.6) 


028 (07) 5 
016 (0.4) a ay 3) (39) 


016 (0.4) 


ae, 
0.122 (3.1) 
0.114 (2.9} 


an Me 
047 (1.2) 1142 (29) 248 (63) 
1.063 (27) 232 (ea 157 (4.0) 


Collector 142 (3.6) 





Maximum Ratings 


Operating and Storage Temperature T -55 to +100 °C 
Soldering Temperature 

(Distance from soldering joint 

to package >2 mm 





SFH309 Dip Soldering Time t < 5s Ts 260 °C 
Iron Soldering Time t <3 s) Ts 300 °C 
Collector Emitter Voltage Voceo 35 V 
Collector Current lo 15 mA 
FEATURES Collector Peak Current (t < 10 ys) Ipx 75 mA 
Power Dissipation (Tamp = 25°C) Prot 165 mw 
¢ High Reliability Thermal Resistance Reinga 450 KIW 
¢ 3 mm (T1) Size Package Ch °C 
© 0.10 Inch (2.54 mm) Lead Spacing aracteristics (Tam = 25°C) SFH309 SFH309F 
e Low Cost Wavelength of Max. 
e . Photosensitivity Agmax 880 900 nm 
© Good Linearity Spectral Range of 
. ’ Photosensitivity nN 380 to 1125 800 to 1100 nm 
¢ Matches with SFH-409 Infrared Emitter Radiant Rensive Area A 045 045 rari 
¢ Narrow Acceptance Angle, 32° Diameter of the Die Area D .24 24 mm 
Distance Die Surface to 
Package Surface H 2.6 26 mm 
Half Angle ¢ +16 +16 Deg. 
Capacitance 
DESCRIPTION Vor = OV, f = 1 MHz 
E = 0 |x) Coe 5.3 5.3 pF 


The SFH 309 and SFH 309F are silicon NPN 
phototransistors in a standard T1 size plastic 
package. The SFH 309F is furnished with a 


Phototransistors/ 
Photodarlington 


black IR filter package. It is designed for a Photocurrent of the Transistor, 

variety of low cost, high volume applications Collector to Emitter 

such as IR remote contro! and other con- a = eae eae 5) typ. 5 (21.6) 

sumer and entertainment products. \ = 950 nm, Vee = 5 V) lp | typ. 1.3 (20.4) typ. 2 (20.5) 


Rise/Fall Time 

(lp = 2 MA, d = 830 nm 

Vee = 5 V, R, = 1 kQ) th ty 10 10 
Collector Emitter Saturation 

Voltage (I, = 2 mA 

Ig = 50 pA, E= 0x) Voesat — 

(Ip = 0.25 mA, \ = 950 nm 

E, = 0.5 mWicm2) Voesat 130 
Leakage Current 

(ceo = 25 V, E = 0 Ix) ceo 60 (<200) 





Specifications are subject to change without notice. 
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SIEMENS 


SFH 317 


FEATURES 


e IR Filter Package (SFH317F) 
High Reliability 

Fast Rise and Fall Times 

High Photosensitivity 

Good Linearity 

Wide Acceptance Angle, 120° 


DESCRIPTION 


The SFH317 and SFH317F are highly sensitive 
silicon planar phototransistors with base con- 
nection. The SFH317 comes in a 5 mm water- 
clear, no lens package. SFH317F is housed in 
a black epoxy package. A tab at the lead- 
frame indicates the emitter. The collector lead 
is in the middle. 





PHOTOTRANSISTOR SFH317 
WITH IR FILTER SFH317F 


Preliminary Data Sheet 


Package Dimensions in Inches (mm) 


Chip Location 





Surface not flat 


Maximum Ratings 
Storage temperature T, 


stg 
Soldering temperature 
Distance from casing-solder tab =2 mm 


Dip soldering, time <5 sec TsoLo 
lron soldering time <3'sec TsoLp 
Collector/emitter voltage VoEo 


Collector current lo 
Collector peak current (t< 10 usec) lo peak 
Emitter base voltage Vego 
Power dissipation (T, = 25°C) Prot 
Thermal resistance 


Characteristics (Tamp = 25°C) 


Wavelength at the max. photosensitivity S,,,, 
Range of spectral photo sensitivity 
(S=10% of Sina) 
Radiant sensitive area A 
Dimensions of the radiant 
sensitive area 
Distance chip surface to package 
surface H 
Half angle 7) 
Photocurrent of the collector base 
photo diode 
(Ey = 1000 lux, Veg = 5 V) 
(E, = 0, 5 mWicm?2, \=950 nm, 
Vp =5 V) 
Capacitance 
(Vog =0 V, f= 1 MHz, E=0 lux) Coe 
(Vog =0 V, f=1 MHz, E=0 lux) 
(Veg =O V, f=1 MHz, E=0 lux) Crp 
Photocurrent 
(Ey = 1000 lux, Voge = 5 V) Ip (20.5) 1.8 
(E,=0, 5 mWicm?, \=950 nm, 
Vee =5 V) 
Rise/Fall Time 
(lp = 0.2 MA, Voge = 5 V, 
R, =1 Kohm) 
Collector/Emitter Saturation Voltage 
(lp =2 mA, E= 1000 lux) 
(lg = 30 pA, \=950 nm, 
E,=0.5 mWicm?) 
Current Gain 
{Ey = 1000 lux, Vog = 5 V) 
(E,=0, 5 mWicm?, loce 
= 950 nm, Vog=5 V) loca 
Collector Dark Current 
(Vog9 = 10 V, E = 0 lux) 


Rinja 
SFH317 
850 


400-1100 


WxL 


T/T, 15 
Vog (sat) 140 


Voe(sat) 


500 typ 


logo «= 2 ($50) 
Specifications are subject to change without notice, 
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— 55 to +100 
260 
300 
50 
50 
100 
7 
200 
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SFH317F 
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0.30 
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0.4-0.7 
+60 
2.6 
0.65 
9 
19 
20 
(20.1) 0.2 
15 
130 
500 typ 
2 (= 50) 








°C 
°C 


mA 
mA 


mw 
KW 


nm 


nm 
mm 


mm 
mm 
deg. 
pA 
pA 
pF 
pF 

mA 


mA 


us 
mV 
mV 
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SIEMENS SFH350 


PLASTIC FIBER OPTIC 
PHOTOTRANSISTOR DETECTOR 


Preliminary Data Sheet 


Package Dimensions in Inches (mm) 





024 (0.6) 
-016 (0.4) Surface not flat | 093 (2.35) 
| ; Basis 087 (2.2) 
Frame 
2x .10(2 x 2.54) Collector . (WS 
ae — 028 (0.7) 
i .016 (0.4) 
= 
eat 1124 hw 479 
307 (7.8) Mee si 
295 (7.5) 201 (5.1) 
354 (9.0) 
.323 (8.2) 
992 (25.2) 492 (12.5) 
953 (24.2) 469 (11.9) 
FEATURES Maximum Ratings 
e 2.3 mm Aperture Holds Standard Operating and Storage Temperature T -55 to +100 °C 
1000 Micron Plastic Fiber Sabon neces ; 
istance from solder to 
¢ No Fiber Stripping Required package =2 mm) 
Dip Soldering Time, t < 5 sec Ts 260 °C 
° High Reliability Iron Soldering Time, t < 3 sec Ts 300 °C 
* Good Linearity Collector-Emitter Voltage Veg 50 Vv 
Collector Current Io 50 mA 
* Sensitive in the IR and Visible Range Collector Peak Current (t<10 sec) lop 100 mA 
e Th ad Ph nsisto Emitter Base Voltage Veg 7 V 
ree Le pxotrany ster : Power Dissipation (Tamp = 25°C) Prot 200 mW 
* Molded Microlens for Efficient Coupling Thermal Resistance Rinja 375 KW 
Characteristics = 25°C 
DESCRIPTION (Tam ) 
: ud : P Wavelength of Max. Photosensitivit , 850 nm 
The SFH350 is an NPN silicon phototransistor in spectral ange of Phoieoranivay? = 
a low cost plastic package for use in short (S = 10% of Sina) N 400 to 1100 nm 
distance data transmission using 1000 micron ir vessel (A Een é . : 
plastic fibers. It comes in a 5 mm (1154) plastic Nis Pe dkiie: EO oe Es DE 
package featuring a tubular aperture. It is wide (Veg = OV. f = 1 MHz, E = Olx) Ca 30 oF 
enough to accommodate fiber and cladding. A Rise and Fall Time 
microlens on the bottom improves the light nae = 1S mA, Vce = 5 V, Ri = 1 ka) th ty 15 KS 
. ori _f urrent Gain 
coupling efficiency—fiber output to PTX. (Vor = 8 V, log = 2 mA) 8 500 Typ. 
Typical applications include: automotive wiring, sass (Vce = 5 V) (Note 1) : ‘ 
isolation interconnects, medical applications, ape egies ice é ea Be 
robotics, electronic games, etc. d = 560 nm le 2 mA sé 
-_ & 
2= 
1 Photocurrent generated at 100 xW light incidence through plastic 1000 micron fiber (distance £ 3 
lens-fiber < 0.1 mm, fiber type ESKA EH4001, fiber face polished). = 2 
Ea 





Specifications are subject to change without notice. 
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SIEMENS SFH500 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


-110 (2,8) 
0.10 (2,6) 


@ .018 (0,45) ECB 


185 .181 4 0.1° 
—(4,7) (4,6) (2,54) 
3 
.209 (5.5) 


571 (14,5) 150 (3,8) |g 217 (5.3) 
“492 (12,5) ml 138 (3,5) 


Radiant Sensitive Area 


(.37) x (.37) 





Maximum Ratings 





Collector-emitter voltage Vceo 15 Vv 
Emitter-base voltage VeBo 7 Vv 
Collector current Ig 20 mA 
Junction temperature iF 100 °c 
Storage temperature T, ~55 to +100 °C 
Max. soldering temperature (t <5 s) T 260 xo 
Power dissipation (Tamp = 25 C) Prot 100 mW 
Thermal resistance 
FEATURES Collector junction to air Rinjamp 600 K/W 
Collector junction to case Rinicese 250 K/W 
@ TO-18 Package 
@ Flat Glass Lens Characteristics (7am.= 25°C) 
Photocurrent 
@ Fast Speed, 2 MHz (Vee= 5 V; Ey = 1000 Ix)? Ty 700 (>450) WA 
(Vce = 5 V; E = 0.5 mW/cm?)2 I, 185 LA 
DESCRIPTION Wavelength of the max. sensitivity Xs max 825 am 
Quantum yield Electrons 
SFH 500 is a fast NPN silicon planar (Electrons per photon)(A = 850 nm) ul 0.84 Photon 
photodetector with a frequency to 2 MHz Spectral sensitivity (A = 850 nm) Sy 0.56 AIW 
and a wide range of modulation from 102 oe eeritar! eacomnounien 
. adda ed : (Veg = 10 V: E = 0) Iceo 20 (< 50) nA 
to 10° LUX. The chip is mounted in a Collector-emitter saturation voltage 
TO-18 package with flat glass lens window. Uc = 500 HA; Ip = 25 HA; E = 0) Voesat 0.8 (< 1.2) Vv 
The photodetector is especially suitable Range of spectral sensitivity 
! oe (S = 0.1 Smax) N 420 01100 nm 
for light wave conductor application Tice sbectral sengiaiaot 
through the smal! cap body (up to 2 Mbits/s). the collector base photodiode Ss 1.17 nA/Ix 
Also suitable for industrial electronics and padiants sete see , A 0.14 mm? 
F + net P ise and fall time of the photocurrent 
aL comers applications where a wider ‘ Rise time to 90% of the final value 
sensitivity range is necessary. The case is Fall time to 10% of the initial value 
electrically connected to the collector. (Ay = 1k)! ty: te 0.25 Us 
Capacitance 
(Voce = 5 V; f= 1 MHz; E =0) Coe 2.7 pF 
(Vog=5V;f=1 MHz; & =0) Coe 5.6 pF 
Cut-off frequency 
(RL = 502; V=12V;T=5mA) f, 2 MHz 
Current gain (Vce = 5 V; Ig = 0.1 mA) B 600 = 


measured with LEO A = 950 nm) 


2Ip (CE) = Photocurrent of the phototransistor 
Ip (CB) = Photocurrent of the collector-base photodiode 


Specifications are subject to change without notice. 
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Phototransistors/ 
Photodarlington 


Relative spectrat emission Photocurrent 7, =//E,) Directional characteristic 


¥, Sra =f (A) uA (Vee =5V) Set = f(y) 
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Photovoltaic Celis 
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Cells 


Photovoltaic 


SIEMENS 





FEATURES 


e Silicon Planar Photovoltaic Cell 
@ Medium Size Radiation Sensitive Surface 


DESCRIPTION 


The BPX 79 is a silicon planar photovoltaic 
cell. The increased sensitivity with shorter 
wavelengths makes it particularly suitable 
for applications with light sources having a 
high share of blue. The planar method 
ensures a low reverse current level and low 
noise. The photovoltaic cell is nitride- 
passivated and has an anti-reflection coating 
for a wavelength of \ = 450 nm. 





BPX 79 


PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


Radiant Sensitive Area ae x ee 


0.20 .189 
(5,2) (4,8) 


.079 max. 
{2.5) 





——————" 
—Sn 
Red anode Strand @ (0.8) 


012 


Maximum Ratings 


Reverse voltage Ve 1 Vv 
Storage temperature and operating temperature Tamb ~ 55 to+ 100 °C 


Characteristics (Tamp = 25°C) 


Photosensitivity 

(standard light A, T = 2856 K) S 170 (>100) nAlix 
Wavelength of Max. Photosensitivity Asmax 800 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) ny 350 to 1100 nm 
Radiant Sensitive Area A 20 mm? 
Dimensions of the Radiant 

Sensitive Area Lx WwW 4.47 x 4.47 mm 
Half Angle ¢ +60 Deg. 
Dark Current 

(Vg = 1 V, E =0) lp 0.3 (<50) pA 
Spectral Photosensitivity 

(\ = 850 nm) Ss, 0.55 AW 

Electrons 

Quantum Efficiency (4 = 850 nm) n 0.80 Photon 


Open Circuit Voltage 

(Ey = 1000 Ix, standard light A 

T = 2856 kK) VL 450 (2310) mV 
Short Circuit Current 

(Ey = 1000 Ix, standard light A 

T = 2856 kK) Isc 170 (> 100) pA 
Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, =1 KQ, Vp =1V, 4 = 950 nm 


Ip = 150 pA) ty ty 6 BS 
Capacitance 

(Va = OV, f = 1 MHz, Ey = 0 Ix) Cy 2500 pF 

(Va = 1V,f = 1 MHz, Ey = 0 Ix) C, 1800 pF 
Temperature Coefficient V, TC -2.6 mvV/K 
Temperature Coefficient I, TC 0.2 %I/K 


Specifications are subject to change without notice. 
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pean Directional characteristic 
Open circuit voltage V, = f {E,) 
Relative spectral sensitivity Shart chcuitcurrest = tlE) Sie = te) 
% Srel Pe f(\) pA 
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SIEMENS 


FEATURES 

e@ Small Package 

May Be Stacked Tightly Together 
Choice of 2 Sensitivity Groups 
Fast Response Time 


DESCRIPTION 


BPY 11 P is a photovoltaic cell, fabricated 
with planar technology. 


The silicon protovoltaic cell is suitable for 
use in control and drive circuits, for light 
pulse scanning, and for quantitative light 
measurements, Its rapid response, small 
dimensions, and high permissible operating 
temperature make universal application 
feasible. 


Since this cell is not encased, the assembly 
of high efficient scanning systems can be 
realized, For this purpose the cells may be 
cemented closely together on suitable 
mounting assemblies. 





BPY 11P SERIES 


SILICON PHOTOVOLTAIC CELL 






Package Dimensions in Inches (mm) 











.087 
(2.2) 


(2) 
079 ~—- Radiant Sensitive Area 


1s 4 .5.008 
189 7 T 30.2 
(4.8) 1.26 pee! 


(74)—ei 4 —— (32) ——> 














173 (30) 
067 ( hah yf 1.18 
mk 2 Cathode 
rt 020 
— (0.5) 
ae (03) 1) CONTACT SURFACE .106(2.7) MIN 





Maximum Ratings 


Ambient temperature Tamp ~55to100 °C 
Reverse voltage (positive pole to cathode} Va 1 Vv 


Characteristics (Tamp = 25°C) 


Photosensitivity 

(standard light A, T = 2856 K) S) 60 (> 28) pAlIx 
Wavelength of Max. Photosensitivity Asmax 850 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) a 420 to 1060 nm 
Radiant Sensitive Area A 8.7 mm? 
Dimensions of the Radiant 

Sensitive Area LxW 1.95 x 4.45 mm 
Half Angle ¢g +60 Deg. 
Dark Current 

(Va =1V,E =0) Ip 1 (10) pA 

(Vp =1V, E =0, Tamy = 50°C) Ip 2.5 pA 
Spectral Photosensitivity 

( = 850 nm) S, 0.55 AIW 

Electrons 

Quantum Efficiency (A = 850 nm) n 0.80 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, standard light A 

T = 2856 k) VL 440 (>260) mV 
Short Circuit Current 

(Ey = 1000 ix, standard light A 

T = 2856 kK) Isc 60 (>28) pA 
Rise and Fall Time of the Photo- 

current from 10% to 90% and 

from 90% to 10% of the Final Value 

(R, = 1 KQ, Va =1V, 4 = 840 nm 

Ip = 250 pA) tr ty 3 us 
Capacitance 

(Va = OV, f = 1 MHz, Ey = 0 Ix) Co 0.8 nF 
Temperature Coefficient V,_ TC -2.9 mvV/K 
Temperature Coefficient !, TC 0.12 WK 


Spectral Photosensitivity 


[Group Cd vee | Bev || 


Short Circuit Current 
47 to 63 >56 pA 


(Ey = 1000 Ix, standard light A 
Specifications are subject to change without notice. 










= 2856 K) i 
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Relative spectral sensitivity Open circuit voltage V, = f(Ey) Capacitance C = f(V_); E = 0 
Stet = £0) Short circuit voltage |, = f(Ey) | 
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Directional characteristic Dark current as a function 
Stet = f() of temperature |p = f (Tamp) 


Vp =1V; E =0 
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SIEMENS 





FEATURES 


¢ High Sensitivity 
¢ Cost Effective Package 


DESCRIPTION 


BPY 68P is a silicon photovoltaic cell (photo- 
element) fabricated with planar technology. 
The silicon chip comes with two leads and is 
covered with a hydro protective layer. BPY 
63P is suitable for use in control and regula- 
tion circuits. Also, as a photoelement, it can 
be used as a detector of incandescent light 
and daylight. 





BPY 63P 


PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


039 (1.0) max 
Radiant Sensitive Area 








(1.5) 2.5 max. / White 


== 
un "039 max, Red Anode Strands 9.012 
055) (1-0) Oe 
014 
(0.35) 








Maximum Ratings 


Reverse Voltage (Vp, Note 2) 2... eee eee eee 1.0V 
Temperature Range (Ta) 0.0.2... cent ee -55 to + 100°C 


Characteristics (Tamp = 25°C) 


Photosensitivity S 0.65 (>0.45) pA/Ix 
Wavelength of Max. Photosensitivity Asmax 850 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) d 400 to 1100 nm 
Radiant Sensitive Area A 0.96 cm2 
Dimensions of the Radiant 

Sensitive Area Lx W 9.78 x 9.78 mm 
Half Angle 9 +60° Deg. 
Dark Current (Vp = 1 V, E = 0) lp 10 pA 
Spectral Photosensitivity 

(A = 850 nm) S, 0.5 AIW 

Electrons 

Quantum Efficiency (A = 850 nm) S, 0.72 Photon 
Open Circuit Voltage 

(Ey = 1000 Ix, Note 1) Vo 430 (> 280) mV 
Short Circuit Current 

(Ey = 1000 Ix, Note 1) Igo 0.65 (>0.45) mA 
Switching Times (R, = 1 KQ, Vp = 1 V, ; 
\ = 840 nm, |p = 500 pA) tty 11 us 
Capacitance 

(Vp = OV,f = 1 MHz, Ey = 0 Ix) Cy 8 nF 
Temperature Efficiency of Vo TK -2.6 mvV/K 
Temperature Efficiency of I, TK 0.2 W/K 


1 The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856K. 


2Plus port of the voltage source to be connected to white strands. 


Specifications are subject to change without notice. 
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Relative spectral sensitivity 
Sra = FO) 
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Open circuit voltage V, = f(E\) 
Short circuit voltage |, = f (Ey) 
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versus temperature 
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Directional characteristics 
Srel = f(¢) 
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Cells 





SIEMENS 


FEATURES 


e Silicon Photovoltaic Cell 


e Medium Size Radiation Sensitive Surface 


DESCRIPTION 


The BPY 64P is suitable for versatile applica- 


tions in control and drive circuits. It can be 
used, like all silicon photovoltaic cells, as 


detector for light of filament lamps or day- 


light. 


Supercedes BPY 64 





BPY 64P 


PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


Radiant Sensitive Area 


oa 
in 6 
es 
ag 
N= 
ad 








Red Anode 


-031 {0,8) max 


1) CONTACT SURFACE 
-138 (3.5) MIN. 


Maximum Ratings 


Reverse voltage Va 
Temperature range Tamb 


Characteristics (Tam) = 25°C) 


Photosensitivity 

(standard light A, T = 2856 K) S 
Wavelength of Max. Photosensitivity Asmax 
Spectral Range of Photosensitivity 

(S = 10% of Smax) d 
Radiant Sensitive Area A 
Dimensions of the Radiant 

Sensitive Area LxWwW 
Half Angle 7) 
Dark Current 

(Vg=1V,E=0) lp 

(Va = 1V, E = 0, Tamp = 50°C) lp 
Spectral Photosensitivity 

( = 850 nm) S) 
Quantum Efficiency (\ = 850 nm) n 
Open Circuit Voltage 

(Ey = 1000 Ix, standard light A 

T = 2856 kK) VL 


Short Circuit Current 
(Ey = 1000 Ix, standard light A 
T = 2856 K) 

Rise and Fall Time of the Photo- 
current from 10% to 90% and 
from 90% to 10% of the Final Value 
(R, = 1 KQ, Vq =1 V, A = 840 nm 


Ip = 250 pA) tht 
Capacitance 

(Va = OV, f = 1 MHz, Ey = 0 Ix) Cy 
Temperature Coefficient V,_ TC 
Temperature Coefficient |, TC 


Specifications are subject to change without notice. 
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Strand .021 (0,3) 


1 
~ 55 to + 100 


0.25 (20.18) 
850 


420 to 1060 
0.36 


5.98 x 5.98 
+60 


4 
10 


0.50 


0.72 


450 (> 280) 


0.25 (20.18) 


-2.6 
0.2 





nAlix 
nm 


nm 
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Electrons 


Photon 


mV 
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us 
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Cells 


Photovoltaic 


SIEMENS 








FEATURES 


¢ Silicon Photovoltaic Cell 


© Stud Package, TP 60P 
¢ Wide Temperature Range, -55° 
to +100°, TP 61P 


¢ Very High Sensitivity, 1000 nA/Ix Typ. 


DESCRIPTION 


The silicon photovoltaic cells TP 60 P and 
TP 61P are suitable for use in drive and 
control circuits. Featuring the same electrical 
characteristics, they differ only in design. The 
anode (positive pole of the cell) is marked by 
a red lead. 





TP 60P 
TP 61P 


SILICON PHOTOVOLTAIC CELLS 


Package Dimensions in Inches (mm) 


TP 60P 


Strand @ -031 M12 x 4 
(0.8) / Radiant Sensitive Area 


S)L 


/ Red Anode 


236 
| “) 
1.97 (60) ay 


472 (12) 
433 (11) 


[618 (15.7) 
“602 (15.3)" 


TP 61P 
% .031 
(0.8) 


581 (14.75) 
561 (14.25) 


__ 2.362 min. . apie 
(60) 504 (12.8) 2 i03) % 
484 (12.3) 374 (9.5) min. Bite 


—S=—_= 


aT 


Red Anode .079 (2) max. 





Radiant Sensitive Area 


Maximum Ratings 


TP 60P TP 61P 

Operating and storage temperature range Tamb | — 40 to+ 80 | -55to+100 | °C 
Reverse voltage !) Va 1.0 1.0 Vv 
Characteristics (Tamb = 25°C) 
Photosensitivity 

(standard light A, T = 2856 K) Ss 1 (20.7) pAlix 
Wavelength of Max. Photosensitivity Agmax 850 nm 
Spectral Range of Photosensitivity 

(S = 10% of Smax) nN 400 to 1100 nm 
Radiant Sensitive Area A 1.3 cm? 
Half Angle 9 +60 Deg. 
Dark Current 

(Vg =1V, E=0) Ip 0.1 (>2) pA 

(Va =1V, E=0, Temp = 50°C) Ir uA 
Spectral Photosensitivity 

(\ = 850 nm) Ss 0.55 AIW 

Electrons 

Quantum Efficiency (4 = 850 nm) 7 0.80 Photon 
Open Circuit Voitage 

(Ey = 1000 Ix, standard light A 

T = 2856 kK) Vi 450 (> 270) mv 

(E, = 0.5 mWicm?, \ = 850 nm) Ve 430 (> 250) mV 


Short Circuit Current 

(Ey = 1000 Ix, standard light A 

T = 2856 k) Isc 1 (2.7) mA 
Rise and Fall Time of the Photo- 

current from 10% to 90% and . 

from 90% to 10% of the Final Value 

(Ry = 1 KQ, Va =1 V, 4 = 840 nm 


lp = 1 mA) test; 5 Bs 
Capacitance 

(Vq = OV, f = 1 Mz, Ey = Olx) Cy 3 nF 
Temperature Coefficient V_ TC -2.6 mvV/K 
Temperature Coefficient |, TC 0.2 %IK 


Specifications are subject to change without notice. 
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Relative spectral sensitivity 
Srei = FO) 
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Directional characteristic 
Srai = f(y) 
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LEDs & Photometry 
Appnote 1 


by George Smith 


The observed spectrum of electromagnetic radiations, 
extends from a few Hz, to beyond 102% Hz, covering 
some 80 octaves. The narrow channel from 430 THz 
to 750 THz would be entirely negligible, except for 
the fact that more information is communicated to 
human beings, in this channel, than is obtained from 
the rest of the spectrum. This radiation has a 
wavelength ranging from 400nm to 700nm, and is 
detectable by the sensory mechanisms of the human 
eye. Radiation observable by the human eye is 
commonly called light. 


Measurements of the physical properties of light and 
light sources, can be described in the same terms as 
any other form of electromagnetic energy. Such 
measurements are commonly called Radiometric 
Measurements. 


Measurements of the psychophysical attributes of the 
electromagnetic radiation we call tight, are made in 
terms of units, other than these radiometric units. 
Those attributes which relate to the luminosity 
(sometimes called visibility) of light and light sources, 
are called photometric quantities, and the measure- 
ment of these aspects is the subject of Photometry. 


The electronics engineer who is starting to apply light 
emitting diodes and other opto-electronic devices to 
perform useful tasks, will find the subject of photom- 
etry to be a confused mass of strange units, confusing 
names for photometric quantities, and general dis- 
agreement as to what the important requirements are 
for his application. 


The photometric quantities are related to the corre- 
sponding radiometric quantities by the C.I.E. Stand- 
ard Luminosity Function (Fig. 1), which we may 
colloquially refer to as the standard eyeball. We can 
think of the luminosity function, as the transfer 
function of a filter which approximates the behavior 
of the average human eye under good lighting con- 
ditions. 










C.1.E. Standard 
Luminosity Function 
Filter 


Photometric 
Quantity 


Radiometric 
Quantity 


Figure 1. Relationship between radiometric units and photo- 
metric units. 
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The eye responds to the rate at which radiant energy 
falls on the retina, i.e., on the radiant flux density 
expressed as Watts/m?. The corresponding photom- 
etric quantity is Lumens/m2, The standard lumi- 
nosity function is then, a plot of Lumens/Watt as a 
function of wavelength. 


The function has a maximum value of 680 Lumens/ 
Watt at 555nm and the % power points occur at 
510nm and 610nm (Fig. 2). 

700 
600 
500 
400 


300 


LUMENS/WATT 


200 





100 





400 500 600 700 
WAVELENGTH A (nm) 


Figure 2. CIE standard photopic luminosity function. 


The LUMEN is the unit of LUMINOUS FLUX and 
corresponds to the watt as the unit of radiant flux. 


Thus the total luminous flux emitted by a light 
source in al! directions is measured in lumens, and can 
be traced back to the power consumed by the source 
to obtain an efficiency number. 


Since it is generally not practical to collect all the 
flux from a light source, and direct it in some desired 
direction, it is desirable to know how the flux is 
distributed spatially about the source. If we treat the 
source as a point (far field measurement), we can 
divide the space around the source into elements of 
solid angle (dw), and inquire as to the luminous flux 
(dF) contained in each element of solid angle (A). 
The resulting quantity is Lumens/Steradian and is 
called LUMINOUS INTENSITY (1), (Fig. 3). The unit 
of Luminous intensity is called the CANDELA, some- 
times loosely called the candle, or candle power. 








Figure 3. Solid angles and luminous intensity. 


Since the space surrounding a point contains 4 7 
steradians, it is apparent that an isotropic radiator of 
one candela intensity, emits a total luminous flux of 
47 Lumens. 


No real light source is isotropic, so it is quite common 
to show a plot of Luminous intensity versus angle off 
the axis (Fig. 4). If the source has no axis of 
symmetry, a more complex diagram is required. 


0° 15° 


peeeCaNay, 















Ka feel AA 
coer Sulina: 


Figure 4. Spatial distribution pattern. 


For an extended radiating surface, (such as an LED 
chip), each element of area contributes to the lumi- 
nous intensity of the source, in any given direction. 
The luminous intensity contribution in the given 
direction, divided by the projected area of the surface 
element in that direction, is called the LUMINANCE 
(B) of the source (in that direction), (Fig. 5). The 
quantity is sometimes called photometric brightness, 
or simply brightness. The use of the term brightness 
on its own, should be discouraged, as this involves 
various subjective properties such as texture, color, 
sparkle, apparent size, etc. that have psychological 
implications. 
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dA Cos @ 
(Projected Area) 





dA 


oe 


Figure 5. Definition of luminance. 


2. dl. 
Be= GK Cos 6 


The fundamental quantitative standard of the pho- 
tometric system of units is the standard of luminance. 


The luminance of a black body radiator at the 
temperature of freezing platinum (2043.8°K) is 60 
candela per square centimeter. [A blackbody radiator 
is a perfect absorber of all electromagnetic energy 
incident on it. In thermal equilibrium at a given 
temperature, it emits radiation, spectrally distributed 
according to Plancks Formula 


Cy A 
ie i 


exp (7) ~1 


The units of Luminance in present use are an engi- 
neering nightmare. 


1 candela/cm? is called a Sti/b 

1/n candela/crmn? is called a Lambert 

1 candela/m? is called a Nit 

1/m candela/m2 is called an Apostilb 

1/1 candela/ft? is called a foot-Lambert 


The foot Lambert is the most commonly used unit in 
this country. 


Of particular interest is a source whose angular 
distribution pattern is a circle (Fig. 6). For such a 
source we have Ig = Ig Cos 9, the luminance of such a 
source in a given direction 0, is then given by 
d!,Cos@ dl, 


BO GAcosd dACosd dA 


The luminance is seen to be the same in all directions. 
Such a source is called a LAMBERTIAN SOURCE. It 
can be shown that a perfectly diffusing surface 
behaves in this fashion. The formula governing a 
diffusing surface lg = lg Cos @ is called Lambert's 
Cosine Law. 


It can be shown that a flat LED chip is a very good 
approximation to a Lambertian Source. 









Application 








lg =19 Cos 6 


Y 


Figure 6. Lambertian radiation pattern. 


If we now take a surface element (dA) and determine 
the intensity contribution in each direction we can 
determine the total flux (dF) emitted by the surface 
element. The resultant ratio ($5) Lumens/m?_ is 
called the LUMINOUS EMITTANCE (L). For a flat 
surface we may calculate L from 


m/2 
L = 2m f Big) Sin 8 Cos 8 dé 
) 


The corresponding radiant emittance in watts/m? is of 
considerable interest for GaAs infrared LED’s where 
total output power is an important parameter. 


The total luminous flux emitted by a light source can 
then be calculated from Fora = f LdA. 


These photometric quantities are sufficient to des- 
cribe the properties of light sources such as light 
emitting diodes. 


When light falls on a receiving surface, it is either 
partially reflected in the case of a purely passive 
surface, or partly converted into some other form of 
energy by what we may describe as an active surface 
(such as a phototransistor or photomultiplier cath- 
ode). In either case we are interested in how much 
flux falls on each element of the surface; Lumens/m? 
in the case of a passive surface which we wish to 
illuminate, or the eye; and Watts/m? in the case of 
other active surfaces. The quantity Lumens/m2 in this 
case is called the |LLUMINANCE sometimes loosely 
referred to as the illumination. The unit of illuminance 
is the LUX also referred to as the metercandle. 
Another commonly used unit of illuminance, in this 
country is the FOOT CANDLE, equal to one lumen 


per square foot. One lumen per square cm is called a- 


PHOT. 


Many of these photometric quantities and units are in 
common use in the field of illumination engineering, 
with the English units being most common in this 
country. It should be apparent to the reader that a 
mixed system of units is involved in common usage. 
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APPLICATION TO LIGHT EMITTING DIODES 


The above description of photometric quantities 
should indicate to the reader that there are many 
ways in which the photometric properties of LED's 
can be stated. There is no general agreement among 
LED makers and users, as to the best way to specify 
LED performance, and this has lead to much con- 
fusion and misunderstanding. 


Many factors must be taken into account when 
evaluating LED specifications for a particular applica- 
tion, and electronic engineers wil! need to develop a 
knowledge of these factors to put LED’s to effective 
use in new designs. 


Presently available light emitting diodes are made 
from the so-called II1-V compound semiconductors, 
with Gallium Arsenide Phosphide and Gallium Phos- 
phide being the major materials. Gallium Aluminum 
Arsenide is also used but is less common. Gallium 
Arsenide is commonly included in this group, but it 
should be remembered that GaAs emits only infra-red 
radiation around 900nm, which is not visible to the 
eye, and is thus not properly called light. All specifi- 
cations of GaAs emitters must be in radiametric units. 


GaP emits green light between 520 and 570nm 
peaking 550nm very close to the peak eye sensitivity. 
It also can emit red light between 630 and 790nm 
peaking at 690nm. 


GaAs(i-x)Px emits light over a broad orange red 
range depending on the percentage of phosphorus in 
the material (x). For x in the 0.4 region, red light 
between 640 and 700nm peaking at 660nm, is ob- 
tained. For x = 0.5, amber light peaking around 
610nm is obtained. 


Gay.x) AlxAs as presently available, emits red light 
between 650 and 700nm peaking at 670nm. 


The efficiency of these materials is very dependent on 
the emitted wavelength, with drastic fall off in effi- 
ciency as the wavelength gets shorter. Fortunately the 
standard eyeball filter, favors the shorter wavelength 
(down to 555nm) and gives some measure of compen- 
sation. Some typical efficiencies reported by device 
makers, and the resulting overall luminous efficiency 
(Lumens/electrical watt) are as follows: 


GaP.red .72% @ 20Lum/Watt = 

.14 Lum/Watt overall (Opcoa) 
GaAs ¢P 4red .3% @ 50Lum/Watt = 

.15 Lum/Watt overall (Litronix) 
GaAlAs red .06% @ 40Lum/Watt = 
.024 Lum/Watt overall (Mitsubishi) 
.006% @ 675Lum/Watt = 
.04 Lum/Watt overall (Monsanto) 
GaAs 5P..amber .0044% @ 340Lum/Watt - 
.015 Lum/Watt overall. (Monsanto) 


GaP green 





For simple status indicator applications, front panel 
lamps and similar applications, several factors must be 
taken into account: 


(1) Color. Generally the designer has Henry Ford’s 
color choice; various similar shades of red. Amber 
and green are available in small quantity, because 
of availability of suitable raw material. 


(2) Apparent source size. Various combinations of 
chip size and optical systems are available so that 
apparent source sizes from about 5 mils to about 
300 mils diameter are available as standard prod- 
ucts. Other things being equal, a larger source size 
is more visible. 


(3) Angular distribution. GaAsP diode chips are 
nearly Lambertian, but GaP are nearly isotropic. 
With suitable optical design, the angular distribu- 
tion pattern can be changed from very broad to 
quite narrow. By placing the chip at the focus of 
the lens system a narrow high intensity beam is 
obtained. The off axis visibility is drastically 
reduced. By using diffusing lens materials, a large 
area source with good off axis visibility is ob- 
tained. In this case the luminance is reduced. 


(4) Luminous intensity. This will govern the visibility 
under optimum background contrast conditions, 
when viewed at normal distances. 1 miflicandela is 
typical for red lamps of either GaAsP or GaP at 
normal operating conditions. 


(5) Luminance. When it is not possible to provide a 
dark contrasting background, or when the source 
is viewed at very close distances, the luminance 
becomes important. Values from 100 ft-L to 5000 
ft-L are typical. 


These factors are all related to the design of the 
device and the user should understand the trade offs. 
High luminance values in excess of 10,000 ft-L are 
easily obtained by running very high current densities 
in the LED chip, but this can lead to shortened life if 
carried too far. 


For a given drive current the luminous intensity of 
two different chips will be similar, while the lumin- 
ance will be inversely proportional to the active area 
of the chip. 


If the designer can use filter screens or circularly 
polarizing filters in front of the light source, excellent 
protection from background illumination can be 





obtained. In this case a diffusive lens giving a large 
apparent source with lower luminance, is more visible 
than a high luminance point source. 


When a LED is used with an optical system to 
activate a remote sensor such as a cadmium sulphide 
or cadmium selenide cell (red light), or a GaAs IR 
emitter is used with a silicon photo detector, the 
performance requirements are somewhat different. It 
can be shown that for a given optical arrangement the 
irradiance of the detector determines the detected 
signal and this is proportional to the radiance of the 
source, which is comparable to the luminance (bright- 
ness) of the source. The intensity of the source will 
not be a factor unless the detector active area is larger 
than the incident beam. 


When average power consumption must be minimized 
but good visibility is required, or detection at a 
considerable distance is required, pulsed operation 
can be used. With GaAs and GaAsP emitters using low 
duty cycle short pulses, very high peak intensity 
levels can be reached permitting communication over 
considerable distances. This technique is not useful 
with GaP diodes since they do not exhibit a linear 
relationship between optical output and instantane- 
ous forward current, becoming saturated at moderate 
current levels. GaP also has a 50% higher rate of 
fall off in light output with temperature increase, 
than GaAsP which further inhibits high power appli- 
cations. 


The use of LED’s to give a “Heads Up” projected 
display, such as for an automobile speedometer read- 
out, or aircraft cockpit application, places severe 
requirements on the display luminance. For easy 
visibility, the projected image must be sufficiently 
contrasted with the ambient illumination. This re- 
quires very high luminance values for the LED’s 
together with the use of photochromic windshields 
and probably polarizing screens. 


The foregoing is a necessarily simplified, description 
of a very complex subject. The reader should avail 
himself of the standard textbook literature on these 
subjects. 


References: 
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Applications of Optocouplers 


Appnote 2 


by George Smith 


The IL1 is the first in a family of Opto-lsolators. These 
products are also called photon coupledisolators, photo- 
couplers, photo-coupled pairs and optically coupled 
pairs. All of the characteristics of the IL1 are electrical: 
it has no external optical properties. Hence opto- 
isolators are not OPTO-ELECTRONIC DEVICES; they are 
in fact one of the simplest of all ELECTRO-OPTICAL 
SYSTEMS. 


The IL1 consists of a Gallium Arsenide infrared emitting 
diode, and a silicon phototransistor mounted together 
in a DIP package. 


When forward current (If) is passed through the 
Gallium Arsenide diode, it emits infrared radiation 
peaking at about 900nm wavelength. This radiant 
energy is transmitted through an optical coupling 
medium and falls on the surface of the NPN photo- 
transistor. 


Photo-transistors are designed to have large base 
areas; and hence a large base-collector junction area; 
and asmall emitter area. Some fraction of the photons 
that strike the base area cause the formation of elec- 
tron-hole pairs in the base region. This fraction is 
called the QUANTUM EFFICIENCY of the photo- 
detector. 


[f we ground the base and emitter, and apply a posi- 
tive voltage to the collector of the photo-transistor, 
the device operates as a photo diode. 


The high field across the collector base junction 
quickly draws the electrons across into the collector 
region. The holes drift towards the base terminal 
attracting electrons from the terminal. 







CARRIER 
GENERATION 


INCIDENT 


ENERGY 


Thus a current flows from collector to base, causing a 
voltage drop across the load resistance (R_). 


The high junction capacitance, C,,, results in an 
output circuit time constant RULC,, with a corres- 
ponding output voltage rise time. 


The output current in this configuration is quite small 
and hence this connection is not normally used. 


The commonest circuit configuration is to leave the 
base connection open. With this connection, the holes 
generated in the base region cause the base potential 
to rise, forward biasing the base-emitter junction. 
Electrons are then injected into the base from the 
emitter, to try to neutralize the excess holes, Because 
of the close proximity of the collector junction, the 
probability of an electron recombining with a hole is 
small and most of the injected electrons are immedi- 
ately swept into the collector region. As a result, the 
total collector current is much higher than the photo- 
generated current, and is in fact B times as great. 





The total collector current is then several hundred 
times, greater than for the previous connection. 


This gain comes with a penalty of much slower opera- 
tion. Any drop in collector voltage is coupled to the 
base via the collector-base capacitance tending to turn 
off the injected current. The only current available 
to charge this junction capacitance is the original 
photo-current. Thus, the rate of change of the output 
voltage is the same for both the diode and transistor 
connections. In the latter case, the voltage swing is 8 
times as great, so the total rise time is B times as 
great as for the diode connection. Thus the effective 
output time constant is 8 RLCgp. 


For the IL1 this results in a typical 2ys rise time for 
1002 load. 


The ratio of the output current from the photo-transistor 
(I¢ or lg), to the input current in the Gallium Arsenide 
diode, is called the Current Transfer Ratio (CTR). For the 
IL1, CTRis specified at 20% minimum with 35% being 
typical at lp =10 mA.* Thus for 10 mA input current the 
minimum output current is 2 mA. Other important 
parameters are Vr typically 1.3V at 100 mA Ie. 


DIGITAL INTERFACES 


Output Sensing Circuits 


The output of the photo-transistor can directly drive the 
input of standard logic circuits such as the 930 DTL and 
7400 TTL families. The worst case input current for the 
74 series gate is —1.6 mA for Vin =0.4 Volts. This can 
be easily supplied by the IL1, with 10 mA input to the 
infrared diode. 


TTL Active Level Low (7400) 





Note: Use smaller pull up resistor = 
for higher speed. 


It is more difficult to operate into TTL gates in the active 
level high configuration. Some possible methods are as 
follows; 





Note: Best method if negative 
supply is available. = 





Note: Requires 10 mA trom 
transistor and sacrifices 
noise margin. = 








Note: High sensitivity but 





sacrifices noise margin. 
Needs extra parts. —— 





Note: Extra parts cost but = 
high sensitivity. 


Obviously, several optocoupler output transistors can 
be connected to perform logical functions. 





Note: Logical AND connection. = 


Input Driving Circuits 


The input side of the IL1 has a diode characteristic as 
shown. 
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The forward current must be controlled to provide 
the desired operating condition. 





Hey 


The input can be conveniently driven by integrated 
circuit logic elements in a number of different ways. 


TTL Active Level High (7400 Series) 


Vee 





Note: Can omit resistor for about 
15 mA into diode. 


TTL Active Level Low (7400 Series) 


Vec 





Note: Not as good as above circuit. 
Not recommended. 


There are obviously many other ways to drive the 
device with logic signals, but the commonest needs 
can be met with the above circuits. All provide 10 mA 
into the LED giving 2 mA minimum out of the photo- 
transistor. The 1 Volt diode knee and its high capaci- 
tance (typically 100 pF), provides good noise immun- 
ity. The rise time and propagation delay can be 
reduced by biasing the diode on to perhaps 1 mA 
forward current, but the noise performance will be 
worse. 


All previous configurations show medium speed digital 
interfaces. These circuits have various advantages over 
other ways of doing the task. 


(1) They can replace relays and reed relays, giving 
much faster switching speeds, no contact bounce, 
better reliability, and usually better electrical 
isolation except for special configurations. How- 
ever relays have high current capability, higher 
output voltage, lower on resistance and offset 
voltage and higher off resistance. 


(2) They can replace pulse transformers in many 
floating applications. Opto-isolators can transmit 
DC signal components and low frequency AC, 
whereas pulse transformers couple only the high 
frequency components, and a latch is required to 
restore the DC information. Pulse transformers 
have faster rise time than photo-transistor 
optocouplers. 





(3) Integrated circuit line drivers and receivers are used 
to transmit digital information over long lines in the 
presence of common mode noise. The maximum 
common mode noise voltage permissible is usually 
in the 30 Volt range. There are many practical situa- 
tions where common mode noise voltages of 
several hundred Volts can be induced in long lines. 
For these applications, optocouplers provide pro- 
tection against several thousand Volts. 


LINEAR APPLICATIONS 


The curve of input current versus output current for the 
IL1 is somewhat non-linear, because of the variation of 
8 with current for the photo-transistor, and the varia- 
tion of infrared radiation out versus forward current in 
the GaAs diode. The useful range of input current is 
about 1 mA to 100 mA, but higher currents may be used 
for short duty cycles. 


For linear applications the LED must be forward 
biased to some suitable current (usually 5 mA to 
20 mA). Modulating signals can then be impressed on 
this DC bias. A differential amplifier is a good way 
to accomplish this. 





MODULATING 
SIGNAL 


Sensing in linear applications can be done in several 
ways depending on the requirements. For high fre- 
quency performance, the photo-transistor should be 
operated into a low impedance input current ampli- 
fier. The simplest such scheme is a grounded base 
amplifier. 


OUTPUT 
OUTPUT 


The circuit will work equally well either way, with a 
phase inversion between the two. Obviously a PNP 
transistor would work as well. 


A feedback amplifier could also be used to get alow 
impedance input. 


OUTPUT 
eos 
meee 


Ry 


R 
The current gain is {1 + e 
2 


The input impedance is approximately 
Ry 


Veco ~— 2Vee 
1+ "026 


For example if R, = 9002, Rg = 10022, Vee = 5V; 
we would have a current gain of 10 and an input 





impedance of about 6.322. This would give a con- 
siderable speed improvement over a 10022 load. 


A high speed operational amplifier could be used to 
give excellent performance. 


Vee 


OUTPUT 


Note that in all cases the output can be taken from 
either the collector, or the emitter of the photo- 
transistor depending on the polarity desired. The 
operating speed is the same in either case. 


CONCLUSION 


This appnote covers the most commonly used ways of 
applying photo-transistor optocouplers. The design 
engineer will see many ways to expand on these circuits 
to achieve his end goals. The devices are extremely ver- 
satile, and can provide better solutions to many systems 
problems than other competing components. Special 
designs are possible to optimize certain parameters such 
as coupling capacitance, or transfer ratio, and the 
engineer can expect to see a variety of these products 
in the future. 


SUMMARY OF PROPERTIES OF 
SIGNAL COUPLING DEVICES 


ee ee 


Optocoupler 


Retays 


Pulse Transformers 


Differential line 
Drivers and 
Receivers 


Economical. 

Solid state reliability. 

Medium to high speed signal 
transmission. 


DC & low frequency transmission. 


High voltage isolation. 
High isolation impedance. 
Small size DIP Package. 
No contact bounce 

Low power operation. 


High power capability. 
Low ON resistance. 
DC transmission. 

High voltage isolation. 


High speed signal transmission. 
Moderate size. 
Good transmission efficiency. 


Solid state reliability. 
Smail size DIP package. 
High speed transmission. 
DC transmission. 

Low cost. 





Finite ON Resistance 

Finite OFF Resistance. 

Limited ON state current. 

Limited OFF state voltage. 

Low transmission efficiency. 
(Low CTR) 


High cost. 

High power consumption. 
Unreliable. 

Very slow operation. 
Physically large. 


No DC or low frequency transmission. 
Expensive for high isolation 
impedance or voltage. 


Very low breakdown Voltage. 
Low isolation impedance. 
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Multiplexing LED Displays 


Appnote 3 


by George Smith 


In digital displays, such as would be used in a D.V.M. 
or counter of conventional design, all digits are 
operated in parallel, with a separate decoder-driver 
for each digit operated from data generally stored in 
a quad latch. 


In many cases, a reduction in cost can be effected by 
operating the display in a time division multiplexed 
mode. The question of cost effectiveness depends on 
the particular application. As a general rule, the 
greater the number of digits in the display, the more 
advantageous the multiplex system becomes from the 
cost standpoint. Because of the great variety of situa- 
tions possible, it is difficult to say at what number of 
digits the change should be made. In some circum- 
stances, non-multiplexed operation of less than 8 
digits is more economical. On the other hand, there 
are circumstances under which multiplexing is used 
for three and four digit displays at a cost saving. This 
application note attempts to show some of the many 
ways of multiplexing digits, and it is left to the 
designer to decide whether his own system applica- 
tion would be lower in cost if he used a multiplex 
scheme. 


The properties of light emitting diodes (LED) make 


OIGIT 
SELECT 


them particularty suitable for multiplexed operation, 
and hence it is the preferred method to use, if a 
scheme can be designed which is cost competitive 
with non-multiplexed operation. 


Throughout this paper, it will be generally assumed 
that we are talking of a system using TTL type logic 
families, with MSI functions being used where applic- 
able. In most production situations this will be the 
most economical approach. There will be some cases 
where discrete gates and flip-flops may yield a lower 
cost. There are also cases where a single MOS chip 
contains all the necessary logic functions, and only 
interface driver circuits are required. 


The seven segment numeric displays with a common 
anode connection made by Siemens provide com- 
patibility with the most widely available decoder-drivers, 
which are active level low outputs. The commonest 
device is SN7447 or similar. Any of these is suitable for 
driving the DL-76 XX Series type display. For common 
cathode displays such as the Siemens DL-340M, 
SN7448 decoder can be used, and anode drivers 
become cathode drivers. 
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Figure 1 
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In a multiplex system, the corresponding cathodes of 
each digit are bussed together, and driven from one 
seven segment decoder-driver, via the usual current 
limiting resistors. The display data is presented serially 
by digit, to the decoder-driver, together with an 
enable signal to the appropriate digit anode Fig- 
ure 1. 


Each digit anode is driven by a switch, capable of 
passing the full current of all segments. The simplest 
switch would be a PNP high current switch or ampli- 
fier transistor, such as a core driver type. 


In operation, the anode switches are activated one at 
a time, in the desired sequence, while the appropriate 
digital data is presented at the input to the decoder- 
driver. The amount of circuitry required in Figure 1 


most of the packages are lower cost than the seven 
segment decoder. The scheme shown is a 20% cost 
reduction over non-multiplexed operation, based on 
O.E.M. prices for the components. For less than 
eight digits, it would be difficult to compete with 
non-multiplexed operation using this scheme. 


CASE 2: 


Multiplexing becomes more attractive, when ‘the data 
is stored in a shift register, rather than in latches. tn 
this case the data is circulated around the register, at 
some suitable rate, and is sequentially presented at 
the input of the seven-segment decoder-driver. The 
anode drive can be obtained from a counter and 
decoder as in Figure 2, or from a parallel output shift 
register — Figure 3. 
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Figure 2 


is much less than that used in the non-multiplexed 
scheme. The question of overall economy is depen- 
dent on the amount of circuitry required to sequence 
the anodes and present the data at the decoder input. 
Let us consider some typical situations. 


CASE 1: 


An 8-digit counter-timer display, with the data stored 
in multiple latch circuits. This is the most common situa- 
tion present in a counter-timer of conventional design. 
A quad latch (SN7475) is used to store each digit, and 
this data is periodically updated. To scan this data, a 4 
pole 8 position switch is required (SN74151). To select 
the appropriate digit, an octal counter (SN7493) and 
a BCD decoder (SN7442) are required. The complete 
circuit is as shown in Figure 2. 


The total package count is about the same for this 
arrangement, as for non-multiplexed operation, but 
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This circuit, which can be expanded to any number 
of digits, circulates a single zero, and thus can directly 
drive the PNP anode switches. Systems using recir- 
culating memories generally require this digit timing 
circuitry for other reasons, so it is generally available 
in the system already. 





TO ANODE DRIVERS 


Figure 3 
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Figure 5 


For displays of 8 digits; a very common number in 
counter-timer instruments, the 9328 dual! 8 bit shift 
register makes a very good circulating shift register. 
Two packages are required to store and circulate 8 
digits — Figure 4. 


The scheme can be extended to more digits by adding 
a 4 bit shift register, such as the 7495A; the extra shift 
bits are inserted at the points marked X in Figure 4. The 
same circuit can be used for less than 8 digits, if a 
12-1/2% duty cycle is satisfactory. For less than 8 digits, 
where maximum available duty cycle must be main- 
tained, the scheme shown in Figure 5 can be used. 


The preceding schemes demonstrate that systems con- 
taining recirculating data are very effectively coupled 
to multiplexed LED displays. Many multi-digit sys- 
tems such as calculating machines use L.S.I. MOS 
circuits to provide their logic, and these naturally 
lend themselves to recirculating data. It is now practi- 
cal to use custom L.S.I. to provide the logic functions 
of a D.V.M. or a counter-timer type of instrument, 
employing multiplexed LED displays, at a significant 
cost savings over conventional instrument designs. 
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Apart from the strictly logical problems involved in 
a multiplexed display, the designer must choose 
suitable operating conditions for the LED’s. Peak 
forward current, current pulse width, duty cycle and 
repetition rate, are all factors which the designer 
must determine. 


The juminous intensity, or the luminance of GaAsP 
LED’s, is essentially proportional to forward current 
over a wide range, but certain phenomena modify this 
condition. At low currents, the presence of non- 
radiative recombination processes, results in less light 
output than the linear relationship would predict. 
This effect is noticeable in the region below about 
5 mA per segment (for 1/4 inch characters). The 
result is that noticeable difference in luminance from 
segment to segment can occur at low currents. At high 
currents, the power dissipation in the chip causes 
substantial temperature rise, and this reduces the 
efficiency of the chip. As a result the light output 
versus forward current curve falls below the straight 
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Figure 6 


line, at high currents (Figure 6). It should be empha- 
sized that this latter effect is entirely due to self heat- 
ing. If the power dissipation is limited, by running 
short pulses at low duty cycle, the output follows 
the straight line up to very high current densities. 
Whereas 100 A/cm? may be used in DC Operation, 
as much as 107 A/cm? can be used under pulsed con- 
ditions, with a proportionate increase in peak inten- 
sity. (If this did not occur, GaAsP lasers could not be 
built.) Gallium Phosphide, however, has an inher- 
ent saturation mechanism that causes a drastic reduc- 
tion in efficiency at high current densities even if the 
junction temperature remains constant. This effect is 
due to competing non-radiative recombination mech- 
anisms at high current density. 


As a first approximation the brightness of a pulsed 
LED will be similar to that when operated at a DC 
forward current equal to the average pulsed current. 
For example, for 40 mA peak current at 25% duty 
cycle, the brightness will be similar to DC operation 
at 10 mA. The actual brightness comparison will 
depend on the actual pulsing conditions. Under most 
legitimate conditions the brightness will be greater 
for pulsed operation. 


Figure 6 shows how the actual light output at 5 mA 
DC is substantially less than expected from the ideal 
curve, because of the ‘‘foot’’ on the curve at low 
currents. Operation at 50 mA peak current and 10% 
duty cycle yields a high peak output as shown, and an 
integrated average output that is much closer to the 
ideal value. It should be obvious that variations in the 
“foot’’ from segment to segment cause a significant 


variation in light output at a low DC current, but a 
much smaller variation in the average output when 
operated in a pulsed mode. As well as an increase in 
luminance, or luminous intensity due to pulsing, there 
is an increase in brightness because of the behavior 
of the eye. The eye does not behave as an integrating 
photometer, but as a partially integrating and partially 
peak reading photometer. As a result, the eye per- 
ceives a brightness that is somewhere between the 
peak and the average brightness. 


The net result is that a low duty cycle high intensity 
pulse of light looks brighter than a DC signal equal to 
the average of the pulsed signal. The practical benefit 
of multiplexed operation then, is an improvement in 
display visibility for a given average power consump- 
tion besides the tower cost. The brightness variation 
from segment to segment and digit to digit is also 
reduced by time-sharing. The gain in brightness over 
DC operation can be as much as a factor of 5 at low 
duty cycles of 1 or 2 percent, and peak currents of 
50 to 100 mA. 


A number of factors must be taken into account when 
deciding on the design of a multiplexed display. 
Besides the optical output, thermal considerations are 
very important. 


Most 1/4” size LED numerics are rated at 30 mA DC 
max per segment. Under pulsed operation, higher 
currents can be used provided several thermal con- 
siderations are taken into account. 


(1) The average power dissipation must not exceed 
the maximum rated power. 


(2) The power pulse width must be short enough 
to prevent the junction from overheating dur- 
ing the pulse. This implies that the pulse 
width must get shorter as the amplitude in- 
creases. 


Present experience indicates that for pulses of 10 us, 
the amplitude should be limited to 100 mA max. 
Shorter pulses of higher amplitude may be used but 
the circuit problems become severe if the pulse width 
is very short. As more information on thermal param- 
eters of the devices becomes available, more specific 
design rules can be given to assist the designer. 
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Driving High-Level Loads 


With Optocouplers 
Appnote 4 


by David M. Barton 


Frequently aload to be driven by an optocoupler requires 
more current, voltage, or both, than an optocoupler can 
provide at its output. 


Available opto-isolator output current, of course, is 
found by multiplying input (LED section) current by the 
“CTR” or current - transfer-ratio. For worst-case design, 
the minimum specified value would be used. The 
minimum CTR of the IL1 is 20%. Temperature derating 
is not usually necessary over the 0 to +60 degree 
Celcius range because the LED light output and tran- 
sistor beta have approximately compensating 
coefficients. 


Multiplying the minimum CTR by 0.9 would ensure 
a safe design over this temperature range. Over a wide 
range, more margin would be required. 


The LED source current is limited by its rated power 
dissipation. Table | shows maximum allowable I_¢ vs 
maximum ambient temperature. 


Values for Table | are based on a 1.33 mW/°C derate 
from the 100 mW at 25°C power rating. 





Table | 
MAXIMUM TEMPERATURE | ip MAXIMUM | 
40°C 65 mA 
60°C 48 mA 





80°C 25 mA 


Obviously, one can increase the available output current 
then by either choosing a higher CTR-rated optocoupler, 
by providing more current, or both. Table II shows the 


Table 1) 
P/N 
1L1 
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minimum available output current of each device 
assuming 60 °C derating (from Table |) anda 10 percent 
margin for temperature effects. 


If the IL1 is being operated from logic with 5 volt driving 
transistor and 0.2 volt Vcg saturation is assumed for the 
driving transistor, a 75 ohm Rif resistor will provide the 
48 mA. The forward voitage of the IR-emitting LED is 
about 1.2 volts. Figures 1A and 1B show two such drive 
circuits. 








ISO LIT 


TL 


2N3568 
INPUT 


TL 
INPUT 


ISO-LIT 


Figure 1B. PNP Driver 


A “buffer-gate,”” such as the SN7440 or Signetics 
8855, provides a very good alternative to discrete 
transistor drivers. Figure 2 shows how this is done. 
Note that the gate is used in the “’current-sinking”’ 
rather than the ‘‘current-sourcing’” mode. In other 
words, conventional current flows into the buffer- 
gate to turn on the LED. This makes use of the fact 
that a T7L gate will sink more current than it will 
source. The SN7440 is specified to drive thirty 1.6mA 
loads or 48 mA. Changing R\- from 75 to 68 ohms 
adjusts for the higher saturation voltage of the mono- 
lithic device. 






{SO-LIT 


1/2 SN7440 


Figure 2. Buffer-Gate Drive 


MORE CURRENT 


‘For load currents greater than 8.6 mA, a current 
amplifier is required. Figures 3A and 3B show two 
simple one-transistor current amplifier circuits. 


ISO-LIT 





Figure 3A. NPN Current Booster 


Since the transistor in the opto-siolator is treated as a 
two-terminal device, no operational difference exists 
between the NPN and the PNP circuits. Rp provides a 
return path for Icgo of the output transistor. Its 
value is: Ry = 400 mV/Icgo (T) where Icgo(T) is 
found for the highest junction temperature expected. 


Assume that leakage currents double every ten de- 
grees. Use the maximum dissipated power, the speci- 
fied maximum junction-to-ambient thermal resistance, 


Rp 


1SO-LIT 


Figure 3B. PNP Current Booster 


and the maximum design ambient temperature in 
conjunction with the specified maximum 25 degree 
lego to calculate Icgo(T). 


As an example, suppose a 2N3568 is used to provide 
a 100 mA load current. Also assume a maximum 
steady-state transistor power dissipation of 100 mW 
and a 60°C maximum ambient. The transistor junc- 
tion-to-ambient thermal resistance is 333°C/watt, so 
a maximum junction temperature of 60 + 33 or 93°C 
is expected. This is about 7 decades above 25°C. 
Therefore, lego(T) = lego (max) x 27= 50 nA x 128 = 
6.5 uA. A safe value for R, is 400 mV/6.5 vA = 
62 kilohms. 


Working backwards, maximum base current under load 
will be lo/hee(min) = 100 mA/100 =1 mA. Current in Rp 
is Vpe/Rp =600 mV/60k=10,A, which is negligible. An 
IL1 with 9 mA drive would operate effectively. 


If the load requires more current thancan be obtained 
with the highest beta transistor available, then more 
than one transistor must be used in cascade. For ex- 
ample, suppose 3 amperes load current and 10 watt 
dissipation are needed. A Motorola MJE3055 might 
be used for the output transistor, driven by a MJE205 
as shown in Figure 4. Using a 5 /watt heat sink and 
the rated MJE3055 junction-to-case thermal resistance 
of 1.4°/watt, we find that junction temperature rise 
is 6.4 x 10, or 64°. Therefore maximum junction 
temperature is 124°C. This is 10 decades above 25°C 
making Icgo(T) = 2’? logo(max) = 10%lggo(max). 


lcgo(max) at 30 volts or less is not given, but IcEg is. 
Using (for safety) a value of 20 for the minimum low- 
current Nee of the device, Icgo could be as large as 
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1SO-LIT 


Figure 4. Two-NPN Current Booster 


\ceo/20 = 35 WA. Then Ic¢go(T) is 35 mA and Ryo = 
400 mV/35 mA = 11 ohms. For |, use |o/he_e(min @ 
4A) = 3A/20 = 150 mA. IRpo = 600 mV/10 ohms = 
60 mA, so leat) = = 210 mA. 


Maximum Power in Q, will be about 1/14 the power 
in Qs since its current is lower by that ratio and the 
two collector-to-emitter voltages are nearly the same. 
This means Q, must dissipate 700 mW. 


Assuming a small ‘‘flag’’ heat sink having 50°/watt 
thermal resistance, we find the junction at about 
95°C. The 150°C case temperature Icgo rating for 
this device is 2 mA, so one can work backwards and 
assume about 1/30 of this value, or 70 uA. On the 
other hand, the 25° rated Icgo is 100 uA. Choosing 
the larger of these contradictory specifications, Ry, = 
400 mV/0.1 mA = 4k ® 3.9k. Q, base current is 
1E(a1)/NEE(QAt-min) = 210 mA/50* = 42 mA. Total 
current is lbiq4) + IRb1 = 4.2 + 0.24=4.5 mA. Table Il 
shows that an ILi could be used here. 


MORE LOAD VOLTAGES 


All of the current-gain circuits shown so far have one 
common feature: load voltage is limited by the 30 volt 
rating of the IL1 not by the voltage or power rating of the 
transistor(s). Figure 5A shows a method of overcoming 
this limitation. This circuit will stand off BVcEo of Q4. 
The voltage rating of the phototransistor is irrelevant 
since its maximum collector-emitter voltage is the base- 
emitter voltage of Q1 (about 0.7 volts). 


Unlike the “Dartington” configurations shown pre- 
viously, this circuit operates ‘‘normally-ON.”” When 
no current flows in the LED the phototransistor, being 


*Minimum hee is obtained using the specification at Ice = 
2A and the ‘‘Normalized DC Current Gain” graph given in 
the Motorola ‘‘Semiconductor Data Book,’ 5th Edition, 
pp. 7 — 232, 3. 


OFF, allows R92 current to flow into the base of Q1, turn- 
ing Q; ON. When the optocoupler is energized, its 
phototransistor “shorts out” the Rg current turning Q4 
OFF. 


vt 


a 7 
ae =i 


Figure 54. NPN HV Booster 


= =p 
7 ~ 


Vv 


Figure 5B. PNP HV Booster 


The value of R, depends only on the load-supply 
voltage V* - V7, and the maximum required Q, base 
current. This is derived from the minimum beta of Q, 
at minimum temperature and the load current. The 
required current-drive capability is the same as Ij, 
since IR _ changes negligibly when the circuit goes 
between its “ON” and “OFF” states. 


In some applications either more current gain will 
be required than one transistor can provide or the 
power dissipated in R, will be objectionable. In these 
cases, simply use the Darlington high-voltage booster 
shown in Figure 6A. 
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1SO-LIT 


Figure 6B. PNP Darlington HV Booster 


If more than one load is being driven and their nega- 
tive terminals must be in common, use the PNP cir- 
cuit, Figure 6B. Otherwise, the NPN is better because 


the transistors cost less. Of course performance char- 
acteristics of the NPN and PNP versions are identical 
if the device parameters are also the same. 


APPLICATIONS 


Optocoupler isolated circuits are useful wherever 
ground loop problems exist in systems, or where dc 
voltage level translations are needed. In many systems 
so-called interpose relays are used between a logic cir- 
cuit section (which may be a mini-computer) and the 
devices being controlled. Sometimes two /evel/s of in- 
terpose relays are used in cascade either because of the 
load power level or because of extreme difficulties with 
EMI. Optocouplers aided by booster circuits such as 
those described, can replace many of the relays in these 
systems. 


The reed relays, typically used as the first level of inter- 
pose and mounted on the interface logic cards in the 
electronic part of the system, are almost always 
replaceable by optocouplers since their load is just the 
coil of a larger relay. This relay may have a coil power of 
1/2 to 5 watts and operate on 12, 24 or 48 volts de. 


Assuming worst-case design techniques are carefully 
followed, system reliability should improve in pro- 


portion to the number of relays replaced. 
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Application 


SIEMENS 


More Speed from 
Optocouplers 


Appnote 5 


by David M. Barton 


Figure 1 shows a typical circuit employing an 
optocoupler to transmit logic signals between electrical- 
ly isolated parts of a system. In the circuit shown, the 
optocoupler must “sink” the current from one T2L load 
plus a pull-up resistor to Vcc. The resistor in series with 
the LED half of the optocoupler must supply the worst- 
case load current divided by the “current transfer ratio” 
or CTR of the optocoupler. If an IL1 is used, having a min 
CTR of 0.2, and 30 percent variation in the load is 
allowed. 8.1 mA is required. This is supplied by the 4300 
resistor. 


The maximum repetition rate at which this circuit will 
operate is only about 3 kHz. The severe speed limita- 
tionis due entirely to the characteristics of the photo- 
transistor half of the optocoupler. This device has a large 
base-collector junction area and a very thick base region 
in order to make it sensitive to light. Cop is typically 
25 pF. This capacitance is, in the circuit of Figure 1, 
effectively multiplied by a large factor due to the “Miller 
effect.” Aiso, because the base region volume is large, 
so is base storage time. 


T?L DEVICE 





Figure 1 


A very simple method of reducing both of these 
effects is to add a resistor between the base and 
emitter as shown in Figure 2. This resistor helps by 
reducing the time constant due to C,, and by remov- 
ing stored charge from the base region faster than 
recombination can. When a base-emitter resistor is 
used, of course, the required LED drive is increased 
since much of the photo-current generated in the 
base-collector junction is now deliberately ““dumped.” 


Using this method does not usually result in a large 
power supply current drain since average repetition 
rate is low in most applications. 








TL 
DEVICE 


2N3638 
OR SIMILAR 





=> com, 


Figure 2 


As drive is increased and Rgg reduced, turn-on time 
and turn-off time both decrease. The total amount of 
charge stored can also be reduced by:decreasing the 
LED drive pulse duration. Also, as higher drive levels 
are used, the load resistance, Ry can be reduced to 
further enhance the speed of the circuit. These param- 
eters are related to each other such that all should 
be changed together for best results. 


One important generalization can be made concerning 
their interdependence. The LED drive pulse duration, 
Tin, Output fall time, ts, output rise time, t, and 
propagation delay, tp, should occur in a 1.5:1:1:1 
ratio, approximately. If this relationship does not 
occur, the circuit will not operate at as high a 
repetition rate as it could at the same drive level. 
Tout equals T;, at low currents but stretches out at 
high currents. 


Figure 3 is a graph relating the important parameters for 
a typical IL1 whose CTR is 0.25. The optimum values 
of Tin, Ree, and R_ are shown versus LED pulse current 
as are the resultant output pulse width and maximum 
full-swing frequency. Rise, fall and propagation time can 
be read as 2/3 of Tin, 
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Figure 3 shows that increasing drive to 200 mA and 
using optimum Ree and R_ will increase the maxi- 
mum repetition rate from 3 kHz to 500 kHz, a 167:1 
improvement. 


Lower grade optocouplers will behave similarly if the 
LED drive level is scaled appropriately to allow for alower 
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Figure 3. Parameters vs LED Pulse Current 


Another method of increasing speed is to operate the 
photo-transistor as a photo-diode. In this method, bias 


voltage is supplied between the collector and base 
terminal, the emitter being unused. Operation to at 
least 10 MHz is possible this way, but the price is the 
need for external amplification. Figure 4 is a graph 
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Figure 4. Diode Mode Output Current vs 
Drive Pulse Duration 


showing peak output current versus drive pulse dura- 
tion for 200 mA peak drive current. 


11-19 


Since output current is small, some type of wide- 
bandwidth amplifier must be employed in order to 
drive T?L loads. 


One simple solution for intermediate speed operation 
is the use of a low-power T?L inverter (1/6 74L04). 
The collector of the photo-transistor is connected to 
its input along with a 100K pullup resistor. The base 
is connected to system output-side common. This 
inverter will in turn drive one 7400 series device. 


Another device which will provide a good interface is 
an integrated comparator amplifier. The photo-transis- 
tor collector goes to Vcc. Its base has a 200Q load 
resistor to ground and goes to one input of the com- 
parator. Also, a resistor “oes from this node to the 


minus supply. This resistor is chosen to supply 50 uA. 


The other comparator input is grounded. The voltage 
at the comparator input will switch from -10 mV to 
+10 mV or more when the diode turns on and the 
output will drive the T7L loads. 


Of course discrete-component amplifiers could be 
used and may be best in some applications. 


INTEGRATED 
COMPARATOR 


Vee 


TL 
DEVICE 








Figure 5 


CONCLUSIONS 


For operation to 500 kHz, the addition of abase-emitter 
resistor and a high-current driver is probably the best 
method of increasing optocoupler speed. Above 500 
kHz one must revert to photodiode mode and use an ex- 
ternal amplifier to drive most loads, particularly T2L. 
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SIEMENS 


Operating LEDs on AC Power 


Appnote 6 


by David M. Barton 


Introduction 


Frequently it is desirable to operate LEDs on AC 
power rather than DC. Typically, the power source 
is 120 VRMS 60 Hz. The most obvious method is to 
rectify this power with a series diode and use a 
resistor to limit LED current as shown in Figure 1. 


R RECTIFIER LED 


AC 


FIGURE 1. The Power Resistor Method 


This method, though sound, results in very high power 
dissipation in the resistor since the LED operates on 
only 1.6 volts. 


The Method 


Figure 2 shows a better method. Here a capacitor is 
used to control LED current and a shunt silicon diode 
provides rectification. 





FIGURE 2. 


Since, for current in either direction, voltage drop 
across the LED or rectifier is a negligible part of the 
supply voltage, current in the capacitor is almost 
exactly equal to the AC supply voltage divided by the 
reactance of the capacitor. Average capacitor current 
is then 


1. Ie (AV) = .9X VRMS/X_ 
and average half-cycle LED or rectifier current is 


2. tLep (av) = 1/2 tp (AV) = .45 VRMS/Xo 


or, for 120 VRMS, 60 Hz operation, 


3. lLeD (Av) = 20 mA X Cur 


lLeD (AV) 


or CuF = 
20 mA 

Figure 3 shows the value of the series capacitor 

needed for a range of average LED currents assuming 
60 Hz, 120 volt power. 
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ILeo wverace) (MA) 


FIGURE 3. Series Capacitor Value vs Average LED Current 
for 120 VRMS 60 Hz. 


A resistor is necessary in series with the capacitor to 
limit turn-on transient currents. A value of 100 ohms 
will be adequate in most cases. 


The current in the LED, of course, flows almost 
exactly in quadrature with the line voltage. For this 
reason, power dissipation is low, being limited to the 
expected LED and rectifier power loss, the loss in 
series resistor and to losses in the capacitor. The 
latter term will be extremely low if high quality 
capacitors are used. Although power consumption of 
a circuit may not be of much significance in terms of 
the cost of the power, it certainly can be important to 
reduce heat generation within an enclosure. 


If more than one LED is to be operated from the 
same source, simply put the LEDs in series in the 
same circuit, as shown in Figure 4. For small numbers 
of LEDs the current will be, for practical purposes, 
the same as for one. 





FIGURE 4. 


Conclusion 


Cost of the series capacitor (mylar) will be similar to 
the cost of a series power resistor. The shunt diode, 
a IN4148 or similar, will cost about two cents; much 
less than a series rectifier which must have a several 
hundred volt PIV rating. 


So, the capacitor method is both lower in cost and 
lower in. heat generation and power consumption than 
the resistor method. 


SIEMENS 


Applying the DL 1416T or DL 1416B 
Intelligent Display® device 


Appnote 9A 


by Dave Takagishi 


This application note is intended to serve as design and 
application guide for users of the DL 1416 Intelligent 
Display. The information presented covers: device elec- 
trical description and operation, considerations for 
general circuit designs, multi-digit display systems 
and interfacing to the 6800, Z80, and 8080 
microprocessors. 


The DL 1416 was designed to provide an easy-to-use 
alphanumeric display for the 64 character ASCII 
systems. Only twelve interconnect pins plus power 
and ground are needed to drive a single four digit 
display. The overall package is designed to allow end 
stacking of the DL 1416 to form any desired charac- 
ter length display. 


ELECTRICAL DESCRIPTION 


The on-board electronics of the DL 1416 eliminates 
all the traditional difficulties of using displays—seg- 
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ment decoding, driving, and multiplexing. The DL 
1416 has gone further and provided internal memory 
for the four digits. This approach allows the user to 
address one of four digits, load the desired data 
asynchronously to the multiplex rate and continue. 


Figure 1 is a block diagram of the circuitry in the 
DL 1416. The unit consists of a display and a single 
integrated circuit chip. The display is four 16-seg- 
ment alphanumeric monolithic LED die magnified 
to a height of 160 mils. The IC chip contains the 
16 segment drivers, 4 digit drivers, 64-character 
ROM, four-word 7-bit RAM, internal oscillator for 
multiplexing, multiplex counter/decoder, cursor 
RAM, write address decoder, and level shifters for 
the inputs. 
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FIGURE 1 
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The inputs to the DL 1416 are: 
CE CHIP ENABLE (active low) 
This determines which device in an array will 
actually execute the loading of data. When 
the chip enable is in the high state, all in- 
puts are inhibited. 
Ao, A; DIGIT ADDRESS 
The address to the DL 1416 determines the 
digit in which the data will be written. 
Address order is right-to-left for positive- 
true address. 
Do -Dg DATA LINES 
The seven data input lines are designed to 
accept the 64 ASCII code set. See Table 1 
a for character set. 
W WRITE (active low) 
Data to be written into the DL 1416 must 
be present before the leading edge of write. 
The data and address must be stable until 
a. after the trailing edge. 
CU CURSOR (active low) 
When the CU is held low, the DL 1416 
enables the user to write or remove a cursor 
in any digit position. The cursor function 
lights all 16 segments in the selected digits 
without erasing the data. After the cursor 
is removed, the digit will again display the 
previously written character. 
V+ POSITIVE SUPPLY 
TTL compatible + 5 voits 
V- NEGATIVE SUPPLY 
Ground 
TABLE 1 
CHARACTER SET 
a 4 U H L H L Hq 4 
Dl L L H H L H H 
2; ot ee a ee — H | 4 
D6 D5 D4 D3 \Y 
PSPs psps 
LH L'L 
wy. / 
woes a: Kiti, rat toes / 
Soper) Eee cee sen teat See eer co a —-—}+ 
mt | r 5 1 
oni aioe H c 7 vey t 4 1 
- |= . ea 
peti | ES SE Sap ge leet Ae 
as ries: a oe Thee eee re 
eke tae cu Ha ou Ve.| ee Pe 
“HEL: Le 13) 4 ! nA AEF 
al r oaks etl KX L |b bin | tg 
iL a Pe | OE ee laa el 
Sl toa Bead rs % Pili yo Ww 
: ea 
1 “ZF “| 
mR aise x Vie . \ I Nw |e 
Notes: 1. All undefined codes will display a blank. 
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. The DL-1416B shows 


. The DL-1416T shows ne 





OPERATION 


Loading data into the DL 1416 is similar to writing 
into a RAM. The data and address must be present 
before the leading edge of the write signal (W) and 
must be present until after the trailing edge. The 
waveforms of Figure 2 demonstrate the relationship 
of the signals required to generate a write cycle 
utilizing chip enable (CE) and write (W) (Check 
data sheet for minimum values). 


As can be seen from the waveforms, CE and W are 
interchangeable. The true internal ‘write’ function is 
formed by the ‘‘and-of-the-nots”’. 


WRITE CYCLE WAVEFORMS UTILIZING CHIP ENABLE (CE) 


<< 
= tserup (a) ~| | 
Chip Enable 


=>} ‘setup «a 






Write 
f+ tsetur (o> 


Data In 


WRITE CYCLE WAVEFORMS UTILIZING WRITE (W) 








be toerup a) 
Chip Enable 
—|tsetup (ce) 
Write 
—| tserur ion e- + Hou 
Data In 


ADDRESS TABLE 
FIGURE 2 


Multiplexed display systems sequentially read and dis- 
play data from a memory device. In synchronous 
systems, control circuitry must compare the loca- 
tion of data to be read and displayed to the location 
of new data to be stored, i.e. synchronize, before a 
write can be done. This can be slow if there are many 
memory locations. It can also be cumbersome. 


Data entry of the DL 1416 is asynchronous and data 
may be stored in random order. Each digit will con- 
tinue to display the character last “written” until 
replaced by another. 


The cursor function causes all 16 segments of a digit 
to light. The cursor can indicate the position in the 
display of the next character to be entered. The 
cursor /s not a character but overrides display of the 
stored character. Upon removal of the cursor, the dis- 
play will again show the character stored in memory. 


The cursor can be written into any digit position by 
enabling chip enable (CE), cursor (CU), the posi- 
tional data, and a write (W) signal. The position of 
the cursor wil! be dependent on which of the first 
four data lines (Dp, Dy, Dz, Dg) are held high. A 
high on data tine Dg will place a cursor display in 
the right-most digit and respectively a high on data 
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line Dy will place a cursor display in the left-most 

digit. The cursor can be foaded into, or erased from 

more than one position simultaneously by simply 
holding more than one data line high during the cur- 

sor write cycle. (1) 

Note: 1. The DL 1416B writes and clears cursors dif- 
ferently than the DL 1416T described here. All 
other functions are the same. The DL 1416B 
addresses each cursor location with the same 
address lines as the characters. DO held high 
writes cursors; held low, deletes cursors. See 
the DL 1416B data sheet for specific details. 


ey ee 
op 
—_, 
See Nee 


=| 9 


° a 


CURSOR WRITE CYCLE 
FIGURE 3 


The cursor will remain displayed after the cursor 
(CU) and write (W) signals have been removed. The 
wave forms in Figure 3 show a cursor being placed 
in Digit O and erased from Digit 1, Digit 2, and 
Digit 3 simultaneously. 


Hardwiring the cursor (CU) line high is not recom- 
mended. This internal cursor memory will be randomly 
loaded on power-up and all positions must be cleared 
before a cursor-free display is ensured. 


GENERAL CIRCUIT DESIGN CONSIDERATIONS 


Using positive-true address logic, address order is 
from right to left. For left to right address order, use 
the ‘‘ones-complement’’ or simple inversion of the 
addresses. 


For systems with only a 6 bit ASCII code format, 
data line Dg cannot be left open. Data Dg must be 
the complement of data line Ds. If an illegal code is 
loaded into the DL 1416, it will display a blank in 
the digit accessed. 


A “display test’’ function can be realized by simply 
storing a cursor in all digits simultaneously. This is 
done by holding Do, Dy, Dz and D3 high and CU low 
during a cursor write cycle. The same operation, with 
the data lines low will end ‘‘display test’’. 


Because of the random state of the cursor RAM after 
power up, it is necessary to clear it initially to assure 
that all the cursors are off. 


When using DL 1416’s on a separate display board 
having more than 6 inches of cable length, it may be 
necessary to buffer all DL 1416 inputs. This is most 
easily achieved with hex-non-inverting buffers such 
as 74365 |C’s. The object is to prevent transient 
current in the DL1416 protection diodes. The 
buffers should be located on the display board near 
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the DL 1416's. Local power supply bypass capacitors 
are also needed in many cases. These should be 6 or 
10 volt tantalum type having 10uF or greater capaci- 
tance. Low internal resistance is important to elimi- 
nate voltage transients due to the current steps which 
result from the internal multiplexing of the DL 1416. 


If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground 
plus the +5 volt wires. More than 0.1 volt drop (at 
25mA per digit worst case) should be avoided, 
since this loss is in addition to any inaccuracies or 
load regulation limitations of the power supply. 
limitations of the power supply. 


GENERAL INTERFACE 

The most general and straight-forward interface 
approach would be to use the parallel 1/O device of a 
microprocessor. This interface scheme can be com- 
pletely software dependent. One eight bit output port 
can handle the seven input data bits and the cursor. 
Another eight bit output port can contain the address 
and chip enable information with one bit reserved for 
the write signal. 


An 8080 system shown in Figure 4 illustrates a 16 
character display using a 8255 programmable periph- 
eral interface |/O device with a 7442 one-of-ten de- 
coder added for ease of programming. The following 
program will display a simple 16 character message 
using the parallel 1/O interface. 


INIT: MVI A, 80H; control data mode 0 
OUT CONTROL; load control register 

CUSR: MV1 A, OOH; clear cursor data 
OUT PORTA; load data port 
MVI B, OFH; set counter 

CUSR1: MOV A,B 
CALL DSPWT; write subroutine 
DCR B; decrement counter 
JNZ CUSR1; 16 characters 

OISP: LXIH, TABLE; set table 

DISP1: MOV A,M 
OUT PORTA; toad data output 
MOV A,B 
CALL DSPWT; load address & write 
INX H; increment table address 
INR B; increment counter 
MVIA, 10H; set # of digits 
CMP B 
JNZ DISP1; 16 characters 


HLT; end of program 


OSPWT: OR! 80H; set write bit off 
OUT PORTB; Joad address 
ANI 7FH; set write bit on 
OUT PORTB; {oad write 
ORI 80H; set write bit off 
OUT PORTB; load write 
RET 

TABLE: DB OC3H 
OB OC9H 
OB OD4H 
DB OD3H 
OB OC1H 
OB OD4H 
OB OCEH 
OB OC1H 
08 OC6H 
08 OAOH 
DB OD3H 
08 OD4H 
DB OC8H 
DB OC7H 
0B OC9H 
DB OCCH 
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1/0 OR MEMORY MAPPED ADDRESSING 


Some designers may wish to avoid the additional cost 
of a parallel 1/O device in their system. Structuring 
the addressing architecture for the DL 1416 to look 
like a set of output devices (I/O mapped) or RAM’s, 
ROM’s (memory mapped) is ideal. However, the set- 
up and hold times of the DL 1416 are too slow for 
some present uP’s running at maximum speed. 


To operate at maximum clock rates, the processor 
must be made to pause for the required display write 
cycle interval. 


DL 1416/8080 INTERFACE 


Microprocessors like the 8080 and 280 have the 
ability to generate ‘‘wait states’’ for use with rela- 
tively slow memories. Figure 5 shows a circuit which 
utilizes “wait states” to interface the DL 1416 dis- 
play to an 8080 system with a T cycle = 500 nS. 





OISPLAY 
SELECT : AjAy Dy-0, CU 


DL-1416 


FIGURE 5 











The signal MEMW @ DISPLAY SELECT defines a 
DL 1416 display write cycle and initiates the RDYIN 
signal. MEMW alone would generate wait states for 
all write cycles and would slow down total computa- 
tion. The shift register, 74164, is useful for generating 
a DL 1416 write signa! which meets the setup times 
for different processor clock rates. The timing dia- 
gram, Figure 6, illustrates the relationship between 
write, wait, and DL 1416 write. 


*Note: System controller 8238 required for an early 
MEMW signal. 
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FIGURE 6 


DL 1416/Z80 INTERFACE 


The organization of the 280 is very similar to the 
8080 processor. Both processors utilize wait states for 
slow memory and, as can be seen in Figure 7, the 
interface can be identical to the 8080 System. For 
T cycle = 500 n§S, only signal names are different. 
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FIGURE 7 
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DL 1416/6800 Interface 


For processors such as the 6800 that do not have 
wait state capability, clock pulse stretching techniques 
can be used. Microprocessor clocks such as the 
Motorola MC6871B have the ability to hold either @1 
or @2. Figure 8 uses the same interface techniques as 
for the 8080 and Z80. The signal H2 extends the 
2 clock. All address and data lines will remain valid 
until H2 is released. H2 was taken from the output 
of the first stage of the shift register in this case to 
synchronize with @2; otherwise a narrow 01 may 
result. 






CLOCK 
MC6871B 





QT 
UNGATED: 











CONCLUSION 


The interface schemes shown demonstrate the general 
simplicity of DL 1416 use with microprocessors. The 
differences among the examples are in providing 
proper write signals. Because of the setup and hold 
times of the DL 1416, many microprocessor systems 
will require some type of interface circuitry for 
compatibility. The techniques used in these examples 
were chosen for their versatility in accepting a wide 
range of clock rates. The user will undoubtedly 
invent other schemes to optimize his particular 
system to its requirements. 


This application note is not intended to imply specific endorsement or 
warranty of other manufacturer’s products by Siemens. 


BUFFER 


BUFFER 






ADDRESS BUSS 










DATA BUSS 











ADDRESS 
BUSS 
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FIGURE 8 
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SIEMENS 


Mounting Considerations 
for LED Lamps and Displays 


Appnote 11 


by Dave Takagishi 


There are numerous ways to mount an LED lamp 
into a panel or a piece of equipment and this appli- 
cation note is written as an aid to designers and 
engineers when using LED lamps and displays. 


MOUNTING TECHNIQUES: 


There are several ways to mount LED lamps such as the 
Siemens LDR5001 by soldering directly into PCB’s, 
plugging into sockets, or panel mounting with or 
without clips. Bending of the leads is allowed bearing 
the following guidelines in mind. Leads must not be bent 
closer than .065 inches from the base of case when 
leads are not in excess of .020 inch in diameter. Leads 
should be clamped next to the case during bending of 
leads to relieve stresses. Under no circumstances must 
any mechanical force be applied to case while bending 
the leads. Also, incorrectly spaced holes in the printed 
circuit board will place mechanical stress on the plastic 
case which can cause failure during soldering. 





AIDA 





Displays of the DL76XX or DL77XX type can be 
soldered directly into a printed circuit board or be 
plugged into sockets. Many displays can be end-stacked 
(butted end-to-end) to obtain longer displays with more 
digits. This usually causes no break in digit spacing. In 
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applications using screw-down mounting, a flexible 
washer should be used to avoid strain from misalign- 
ment or board warpage. 








Connector/Socket (Partial List) 
Suppliers 
Aries Frenchtown, NJ 
Augat Aitleboro, MA 
Berg New Cumberland, PA 
EMC Woonsocket, RI 


New Albany, IND 
Bohemia, NY 


Robinson Nugent 
Precision Concept, Inc. 


THERMAL CONSIDERATIONS: 


Most LED failures can be traced to excess thermal 
stress. A typical LED chip is mounted on a substrate 
or lead frame with a wire bond from the top of the 
chip to a metallized trace on the substrate and is 
encapsulated in epoxy. Temperature changes cause 
these various materials to expand and contract at 
different rates. Extreme low temperatures are most 
likely to cause structural failure. High temperatures, 
usually cause reduced lifetime rather than immedi- 
ate failures. 


The internal LED junction temperature depends on SOLDERING CONSIDERATIONS: 
ambient temperature, power applied to the LED, 


and the thermal resistance, LED chip-to-ambient. Care should be taken not to overheat LED's when 


soldering. Effectiveness and safety in soldering are 
Long-term degradation of the LED chips, causing related to three basic parameters: temperature, 
reduced light output, will occur if junction tempera- time, and distance. In general, soldering time should 
ture exceeds 125 deg. C. Also the epoxy material not exceed 3 seconds at 1/16 inch from case at 
overcoating the LED chips may gradually become 260°C. Some packages allow greater latitude, as indi- 
opaque if it is subjected to temperatures above cated on individual data sheets. 

125 deg. C. 


For these reasons, all Siemens LED products carry OPTICAL CONSIDERATIONS: 

derating specifications designed to limit LED junction Siemens recommends the use of a contrast enhancing 
temperature to 100 deg. C. filter in front of LED displays. This filter will increase the 
Particular care is needed in designing multiplexed contrast ratio of digit to surrounding area and help 
systems. Here, increased forward voltage and the remove reflected light and glare fromthe PCB and com- 
effects of the thermal time constant, chip to ambient ponents around the display. Insetting the display to 
(about 10mS typical) can cause “thermal ripple’’ reduce direct ambient light on the display should also 
peak excursions above 100 deg. C while calculated be considered. 

average. somipel auie le nucH lower. ROHM & HAAS red “Plexiglass” #2423 makes a 
A separate reason for keeping LED chip temperature good general purpose filter for the 640-660 nm Peak 
down is the reduced light output, shown in Figure 1. Emission Wavelength of red LEDs. A 1/16 inch thick 
One can reach a point of diminishing returns, par- sheet of this inexpensive material is quite effective. 
ticularly in multiplexed systems, in which an increase Additional information on this and other filter 
in current reduces reliability while actually resulting materials may be obtained by contacting the follow- 
in little or no increase in display visibility. In such ing suppliers: 

cases, one would be well advised to put his money in 

higher brightness-grade displays. 


A well-designed display system, especially if high ROHM & HAAS Philadelphia, PA 


power levels or multiplexed operations are involved, HOMALITE Wilmington, DE 
should: PANELGRAPHIC West Caldwell, NJ 


3M St. Paul, MN 


. Allow for convection airflow around the display. POLAROID Cambridge, MA 


. Place other heat-generating components” either 
away from or above, but never below the display FOR RED LEDS 
(*Display current-control resistors, for example). ROHM & HAAS Plexiglass 2423 
. Take the increased forward voltage and ‘‘thermal HOMALITE 1670, 1605 
ripple’ peaks into account, in multiplexed sys- PANELGRAPHIC Red 60, Red 63, 


tems, and not allow peak temperature to exceed Red 65, Purple 90 
100 deg. C. POLAROID HRCP 


In common with many semiconductor products, LED FOR GREEN LEDS 

displays offer the user the most reliable and longest ROHM & HAAS Plexiglas 38168 
lifetime product available. These good properties do PANELGRAPHIC Green 48 
depend, however, on proper usage. Semiconductor HOMALITE 1425, 1440 


products are well-known to be rather unforgiving of 
abuse when compared to the older technologies. 
LED's are not different, they are, in fact, hybrid 
integrated circuits. 


FOR YELLOW LEDS 

PANELGRAPHICS Yellow 25, Amber 23 
HOMALITE 1720, 1726 
LUMINOUS INTENSITY VS NEUTRAL DENSITY FILTER 

AMBIENT TEMPERATURE HOMALITE Neutral Gray 10 



































Notes 
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SIEMENS 


Displaying Message Systems 
Without a Microprocessor 


Appnote 13 


by Dave Takagishi 


The DL1416, 4 digit 16 segment, alphanumeric 
Intelligent Display, and succeeding products in the 
family, have on board memory, decoder and drive cir- 
cuitry. This makes it particularly well suited to marry 
directly to a microprocessor. However, small multi- 
message systems of 4, 8, 12, 16 character length need 
not have a microprocessor to drive the Intelligent 
Display. The DL 1416 with the aid of PROM can com- 
bine lighted indicators, status displays, annunciator 
messages or symbols, or a “canned message” into a 
single display. 


ANNUNCIATOR DISPLAYS 


Anautomobile, for example, has several switches each 
lighting its own status or annunciator indicator. A single 
DL1416 Intelligent Display could easily display 
messages alternately upon interrogation of the 
appropriate switches. 


The circuit shown in Figure 1 will display four char- 
acter messages sequentially for each open switch and 
continue to display until switches are returned to 
their normally closed positions. The Counters U4 and 
U5 address the PROM U6 and select switches on U1. 
The Data Selector, Ui, sequentially selects one of 
eight switches (oil, temperature, catalytic, generator, 
brake, door, belt, and null). The eighth switch or null 
state can display a blank for a normal or off condi- 
tion. The output of U1 enables the DL 1416, CE. 
When this signal goes high, the Monostable, U2, will 
fire and inhibit the Oscillator U3 for approximately a 
two second display time. The PROM, U6, generates 
the ASCII code data for each word. Expansion of the 
display can easily be achieved by adding a PROM for 
each additional DL 1416. 


Another annunciator type display is shown in Figure 
2. This display has a message of up to 16 characters 
and will continue to display the same line until the 
6 bit input code changes state. With this scheme, it 
can be seen that the 16 character X64 line message 
PROM can easily be adapted for other message and 
character length combinations. 
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FIGURE 2 
TYPICAL CIRCUIT FOR 
64 MESSAGES OF 16 CHARACTERS LONG 






CANNED MESSAGES 


The canned message type display can be an ideal 
sales, marketing or instructional aid. The message can 
be altered by replacing the PROM. 


The technique for this display would be to sequen- 
tially display a word or group of words, depending on 
the character length of the display, through the entire 
message. The system could either continue to repeat 
itself or could go through the complete sequence 
once each time a switch is operated. 


Figure 3 is the schematic for a sales demo box for the 
DL 1416. A 256X8 PROM was used to display an 
8 digit-32 word message. The oscillator, U1, incre- 
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FIGURE 3 





ments the counters U2U3U4 providing the address 
for the DL1416’s and PROM U9. After eight counts 
the monostable U10 is fired, inhibiting the oscillator 
for a two second display time. Devices U5 and U8 
were added for cursor control. Decoder U8 will alter- 
nately enable or disable a data bit for a cursor to pro- 
ceed writing new data into each digit. The multi- 
plexer U5 will select the character data or the cursor 
data for the DO-D3 data lines. Inverters on the 
address lines cause data entry to occur from the left 
rather than from the right. 






















siti 
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Application 


SIEMENS 


Applying the DL 2416T 
Intelligent Display® device 


Appnote 14 


by Dave Takagishi 


This application note is intended to serve as a design 
and application guide for users of the DL 2416T 
alphanumeric Intelligent Display. The information 
presented covers device electrical description and 
operation, considerations for general circuit design, 
and interfacing the DL 2416T to microprocessors. 
Refer to the DL 2416T data sheet and other Siemens 
Appnotes for more details. 


ELECTRICAL & MECHANICAL DESCRIPTION 


The internal electronics in the DL 2416T Intelligent 
Display eliminates all the traditional difficulties of using 
multi-digit light emitting displays (segment decoding, 
drivers, and multiplexing). The Intelligent Display also 
provides internal memory for the four digits. This 
approach allows the user to asynchronously address 
one of four digits, and load new data without regard 
to the LED multiplex timing. 


Figure 1 is a block diagram of the DL 2416T. The unit 
consists of four 17-segment monolithic LED dies and 
a single CMOS integrated circuit chip. The LED dies 
are magnified to a height of 160 mils by built-in lenses. 
The IC chip contains 17 segment drivers, four digit 
drivers, 64 character ROM, four word x 7 bit Random 
Access Memory, oscillator for multiplexing, multiplex 
counter/decoder, cursor memory, address decoder, 
and Miscellaneous Control logic. 





Internal Block Diagram 


Figure 1 
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PACKAGING 


Packaging consists of a transfer-molded nylon lens 
which also serves as an’‘encapsulation shell’’ since it 
covers five of the six ‘‘faces’’. The assembled and 
tested substrate (‘‘PTF’’ multilayer), is placed within 
the shell and the entire assembly is then filled with a 
water-clear IC-grade epoxy. 


This yields a very rugged part, which is quite imper- 
vious to moisture, shock and vibration, Although not 
‘‘hermetic’’, the device will easily withstand total 
immersion in water/detergent solutions. 


TOP VIEW 
18 17 16 15 14 13 12 11 10 





Sidi moan eae 


Product Identification Marking. 








Pin Function Pin Function 

1 CET Chip Enable 10 Gnd 

2 CE2 Chip Enable 11 D@ Data Input 
3 CCR Clear 12 D1 Data Input 
4 CUE Cursor Enable 13 D2 Data Input 
5 CU Cursor Select 14 D3 Data Input 
6 WR Write 15 D6 Data Input 
7 A1 Digit Select 16 D5 Data Input 
8 A® Digit Select 17 D4 Data Input 
9 Vee 18 BL Display Blank 

Figure 2 


ELECTRICAL INPUTS TO THE DL 2416T 


Vec Positive supply +5 volts 

Gnd Ground 

DO-D6 Data Lines 
The seven data input lines are designed to 
accept the first 64 ASCII characters. See 
Figure 3 for character set. (The DL 2416T 
interprets all undefined codes as a blank). 
Address Lines 
The address determines the digit position 
to which the data will be written. Address 
order is right to left for positive-true logic. 
Write (Active Low) 
Data and address to be loaded must be 
present and stable before and after the 
trailing edge of write. (See data sheet for 
timing information). 
Chip Enable (Active Low) 
This determines which device in an array 
will actually accept data. When either 
or both chip enable is in the high state, 
all inputs are inhibited. 
Clear (Active Low) 
When held low for 15 mS, the data RAM 
and cursor RAM will be cleared. 
Cursor Enable. Activates Cursor function. 
Cursor will not be displayed regardless of 
cursor memory contents when cue is Low. 
Cursor Select (Active Low) 
This input must be held high to store data 
in data memory and low to store data 
into the cursor memory. 
Display Blank (Active Low) 
Blanking the entire display may be accom- 
plished by holding the BL input low. This 
is not a stored function, however. When 
BL is released, the stored characters are 
again displayed. BL can be used for 
flashing or dimming. 
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Figure 3 


CLEAR MEMORY 


Clearing of the entire internal four-digit memory may 
be accomplished by holding the clear line (CLR) low 
for one complete internal display muitiplex cycle, 15 
mS minimum; less time may leave some data 
uncleared. CLR also clears the cursor memory. 


DISPLAY BLANKING 


Blanking the display may be accomplished by loading 
a blank, space or illegal code into each digit of the 
display or by using the (BL) display blank input. 
Setting the (BL) input low does not affect the con- 
tents of either data or cursor memory. A flashing dis- 
play can be realized by pulsing (BL). 


OPERATION 


Multiplexed display systems sequentially read and dis- 
play data from a memory device. In synchronous sys- 
tems, control circuitry must compare the location of 
data to be read to the location or position of new data 
to be stored or displayed, i.e., synchronize before a 
Write can be done. This can be slow and cumbersome. 


Data entry in “intelligent displays’’ is asynchronous 
and may be done in any random order. Loading data 
is similar to writing into a RAM. Each digit has its 
own memory location and will display until replaced 
by another code. 


The waveforms of Figure 4 demonstrate the relation- 
ships of the signals required to generate a write cycle. 





Figure 4 


(Check individual data sheet for minimum values). As 
can be seen from the waveforms, all signals are refer- 
enced from the rising or trailing edge of write. 


CURSOR 


The cursor function causes all 16 line-segments of 
a digit to light. The cursor can be used to indicate the 
Position in the display of the next character to be 
entered. The cursor is not a character but overrides 
the display of a stored character. Upon removal of 
the cursor, the display will again show the character 
stored in memory. 


The cursor can be written into any digit position by 
setting the cursor enable (CUE) high, setting the digit 
address (A;, Ag), enabling Chip Enable, (CE1, CE2), 
cursor select (CU), Write (WR) and Data (DO). A high 
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Application 


Notes 





on data line DO will place a cursor into the position 
set by the address Ay & A; . Conversely, a low on DO 
will remove the cursor. The cursor will remain dis- 
played after the cursor (CU) and write (WR) signals 
have been removed. During the cursor-write sequence, 
data lines D1 through D6 are ignored by the 
DL 2416T. 


If the user does not wish to utilize the cursor func- 
tion, the cursor enable (CUE) can be tied low to dis- 
able the cursor function. A flashing cursor can 
be realized by simply pulsing the CUE line after 
cursor data has been stored. 


GENERAL DESIGN CONSIDERATIONS 


Using Positive true logic, address order is from right 
to left. For left to right address order, use the ‘‘ones 
complement” or simple inversion of the addresses. 
For systems with only a 6-bit (abbreviated ASCII) 
code format, Data Line D6 cannot be left open. Data 
D6 must be the complement of Data Line D5. 

A ‘‘display test’’ or ‘lamp test’’ function can be real- 
ized by simply storing a cursor into all digits. 


Because of the random state of the cursor RAM after 
power up, if the cursor function is to be used, it will 
be necessary to clear cursors initially to assure that all 
cursor memories contain its zero state. This is easily 
accomplished with the CLR input. 


When using DL 2416T’s on a separate display board 
having more than 6 inches of cable length, it may be 
necessary to buffer all DL 2416T inputs. This is most 
easily achieved with Hex non-inverting buffers such 
as the 74365. The object is to prevent transient cur- 
rent in the DL 2416T protection diodes. The buffers 
should be located on the display board near the 
DL 2416T’s. 


Local power supply bypass capacitors are also needed 
in many cases. These shoutd be 6 or 10 voit, tantalum 
type having 10 uF or greater capacitance. Low internal 
resistance is important due to current steps which 
result from the internal multiplexing of the DL 2416T. 


If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground 
plus the +5 volt wires. More than 0.1 voit drop, (at 
25mA per digit worst cast) should be avoided, since 
this loss is in addition to any inaccuracies or load 
regulation limitations of the power supply. 
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The 5-volt power supply for the DL 2416T’s should 
be the same one supplying Vcc to all logic devices 
which drive the display devices. If a separate supply 
must be used, then local buffers using hex non- 
inverting gates should be used on all DL 2416T inputs 
and these buffers should be powered from the display 
power supply. This precaution is to avoid logic inputs 
higher than display Vcc during power up or line 
transients. 


INTERFACING THE DL 2416T 


A general and straight-forward interface circuit is 
shown in Figure 6. This scheme can easily interface to 
MP systems or any other systems which can provide the 
seven data lines, appropriate address and control lines. 


GENERAL INTERFACE CIRCUIT 
Figure 6 


PARALLEL I/O 


The parallel |/O device of a microprocessor can easily 
be connected to the circuit in Figure 6. One eight bit 
output port can provide the seven input data bits and 
the cursor (CU). Another eight bit output port can 
contain the address and chip enable information and 
the other control signals. 





Figure 7. illustrates a 16-character display with an 
8080 system using the 8255 programmable peripheral 
interface !/O device. The following program will dis- 
play a simple 16-character message using this interface. 














16 DIGIT PARALLEL '/o SYSTEM 
Figure 7 


MV! A,80H ~~; CONTROL DATA MODE 
OUT CONTROL ; LOAD CONTROL REGISTER 
MVI A,Q0H CLEAR CURSOR DATA 
OUT PORT A LOAD DATA PORT 

MV\ B, @FH SET CHARACTER COUNTER 
MOV A,B 

CALL DSPWT WRITE SUBROUTINE 

DCR B , DECREMENT COUNTER 
JNZ CUSRI ; DIGIT ¢? 

MOV A,B : 

CALL DSPWT 
MVI A, FEH 
OUT PORT B 
LXIH, TABLE 
MOV A,M 
OUT PORTA 
MOV A,B 
CALL DSPWT LOAD ADDRESS AND CONTROL 
INX H ; INCREMENT TABLE ADDRESS 
INR B ; INCREMENT COUNTER 

MVI A, 10H ; SET #OF DIGITS 

CMP B 

JNZ DiSP1 ; 16 CHARACTERS? 

HALT ; END OF PROGRAM 

OR! FOH ; SET CONTROL BITS OFF 
OUTPORTC ; LOAD CONTROL 

ANI 7FH ; SET WRITE BIT ON 
OUTPORTC ; LOAD WRITE 

ORI FOH ; SET WRITE BIT OFF 
OUTPORTC ; LOAD CONTROL 


SET DATA FOR CONTROL 

LOAD CONTROL LINES 

SET TABLE ADDRESS 

MOVE TABLE DATA INTO ACCUMULATOR 
LOAD DATA PORT 


0C3H 
OC9H 
OD4H 
0D3H 
OC1H 
OD4H 
OCEH 
0C1H 
OC6H 
OAOH 
0D3H 
OD4H 
OC8H 


1/0 OR MEMORY MAPPED ADDRESSING 


Some designers may wish to avoid the additional cost 
of a parallel I/O in their system. Structuring the ad- 
dressing achitecture for the DL 2416T to look like a 
set of peripheral or output devices (I/O mapped) or 
RAM’s and ROM’s (memory mapped), is very easy. 
Figure 8 shows the simplicity of interfacing to micro- 
processors, such as 8080, Z80 and 6502 as examples. 
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MAPPED INTERFACE 
Figure 8 


The interface with the 6800 microprocessor in Figure 
Q illustrates the need for designers to check the timing 
requirements of the DL 2416T and the pP. The typical 
data output hold time is only 30 ns for DBE =¢2 
timing; two inverters in the DBE line are added to 
increase the data output hold time for compatibility 
with the 50 nS minimum spec of the DL 2416T. 


[_ ADDRESS } ADDRESS 


DECODER 


eee | DL 2416T DL 2416T DL 2416T 
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Figure 9 


CONCLUSION 


Note that although other manufacturer’s products are 
used in examples, this application note does not imply 
specific endorsement, or recommendation or warranty 
of other manufacturer’s products by Siemens. 


The interface schemes shown demonstrate the simpli- 
city of using the DL 2416T with microprocessors. The 
slight differences encountered with various micropro- 
cessors to interface with the DL 2416T are similar to 
those encountered when using different RAM’s. The 
techniques used in the examples were shown for their 
generality. The user will undoubtedly invent other 
schemes to optimize his particular system to its 
requirements. 
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SIEMENS 
Applying the DL 1414 


Intelligent Display® device 


Appnote 15 


by Dave Takagishi 


This application note is intended to serve as a design and 
application guide for users of the DL 1414 alphanumeric 
Intelligent Display. The information presented covers 
device electrical description and operation, considera- 
tions for general circuit design, and interfacing the 
DL 1414 to microprocessors. 


ELECTRICAL & MECHANICAL DESCRIPTION 


General 


The internal electronics in the DL1414 Intelligent 
Display eliminates all the traditional difficulties of using 
multi-digit light emitting displays (segment decoding, 
drivers and multiplexing). The Intelligent Display also 
provides internal memory for the four digits. This 
approach allows the user to asynchronously address 
one of four digits, and load new data without regard to 
the LED multiplex timing. 


Figure 1 is a block diagram of the DL 1414. The unit 
consists of four 17 segment monolithic LED die and 
a single CMOS integrated circuit chip. The LED die 
are magnified to a height of 112 mils by the built-in 
lenses. The IC chip contains 17 segment drivers, four 
digit drivers, 64 character ROM, four word x 7 bit 
Random Access Memory, oscillator for multiplexing, 
multiplex counter/decoder, address decoder and 
miscellaneous control logic. 
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DL-1414 Block Diagram 


FIGURE 1 
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PACKAGING 


Packaging consists of an injection-molded plastic 
lens which also serves as an ‘‘encapsulation shell” 
since it covers five of the six “faces’’. The assembled 
and tested substrate (ceramic or “PTF” muitilayer) 
is placed within the shell ana the entire assembly is 
then filled with a water-clear I|C-grade epoxy. 


This yields a very rugged part which is quite im- 
pervious to moisture, shock and vibration. Although 
not “hermetic”, the device will easily withstand 
total immersion in water/detergent solutions. 











Pin Function 
1 D5 Data Input 7 | Gnd 
2 | D4 Data input 8 | D@ Data tnput (LSB) 
3 | WR write 9 |D1 Data Input 
4 | Ai Digit Select 10 | 02 Data Input 
5 | A@ Digit Select 11 | 03 Data Input 
6 | Vcc 12 | D6 Data Input (MSB) 


PIN FUNCTION 


FIGURE 2 


ELECTRICAL INPUTS TO THE DL 1414 


Vec POSITIVE SUPPLY +5 volts 

Gnd GROUND 

DO-D6 DATALINES 
The seven data input lines are designed to 
accept the first 64 ASCII characters. See 
Figure 3 for character set. (The DL-1414 
interprets all undefined codes as a blank). 

Ag. A; ADDRESS LINES 
The address determines the digit position to 
which the data will be written. Address order 
is right to left for positive-true logic. 


WR WRITE (Active Low). 


Data and address to be loaded must be pres- 
ent and stable before and after the trailing 
edge of write. (See data sheet for timing info). 



















































































All Other Input Codes Display “Blank” 


CHARACTER SET 
FIGURE 3 


OPERATION 


Multiplexed display systems sequentially read and 
display data from a memory device. In synchronous 
systems, control circuitry must compare the location 
of data to be read to the location or position of new 
data to be stored or displayed, i.e., synchronize before 
a Write can be done. This can be slow and cumber- 
some. 


Data entry in Intelligent Displays is asynchronous and 
may be donein any random order. Loading data is similar 
to writing into a RAM. Each digit has its own memory 
location and will display until replaced by another code. 


The waveforms of Figure 4 demonstrate the relation- 
ships of the signals required to generate a Write cycle. 
(Check individual data sheet for minimum values.) As 
can be seen from the waveforms, all signals are ref- 
erenced from the rising or trailing edge of Write. 





WRITE CYCLE WAVEFORM 


FIGURE 4 





DATA INPUT 


DIGIT | DIGIT | DIGIT 
D4 D3 D2 3 2 | 1 
NO NO NO 
x x X CHANGE | CHANGE| CHANGE 
NO NO NO 
CHANGE | CHANGE| CHANGE A 





NO NO 
CHANGE | CHANGE 8 A 
NO 
CHANGE A 
D A 
E 
E 





ie) 
D B 
SEE CHARACTER SET 











[(rrrer 





X = DON'T CARE 


DATA LOADING TABLE 
FIGURE 5 


GENERAL DESIGN CONSIDERATIONS 


Using positive true logic, address order is from right 
to left. For left to right address order, use the ‘‘ones 
complement” or simple inversion of the addresses. 


For systems with only a 6-bit (abbreviated ASCII) 
code format, Data Line D6 cannot be left open. Data 
D6 must be the complement of Data Line D5. 


When using DL 1414’s on a separate display board 
having more than 6 inches of cable length, it may be 
necessary to buffer all DL 1414 inputs. This is most 
easily achieved with Hex non-inverting buffers such as 
the 74365. The object is to prevent transient current 
in the DL 1414 protection diodes. The buffers should 
be located on the display board near the DL 1414's. 


Local power supply bypass capacitors are also needed 
in many cases. These should be 6 or 10 volt, tantalum 
type having 10 wF or greater capacitance. Low 
internal resistance is important due to current steps 
which result from the internal multiplexing of the 
DL 1414. 


If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground 
plus the +5 volt wires. More than 0.1 volt drop, (at 
25 mA per digit worst case) should be avoided, since 
this loss is in addition to any inaccuracies or load 
regulation limitations of the power supply. 


The 5-volt power supply for the DL 1414's should be 
the same one supplying Vcc to all logic devices which 
drive the display devices. If a separate supply must be 
used, then local buffers using hex, non-inverting gates 
should be used on all DL 1414 inputs and these 
buffers should be powered from the display power 
supply. This precaution is to avoid logic inputs higher 
than display Voc during power up or line transients. 


INTERFACING THE DL 1414 


A general and straight-forward interface circuit is 
shown in Figure 6. This scheme can easily interface 
to pP systems or any other systems which can provide 
the seven data lines, appropriate address and control 
lines. 
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Application 


Notes 








GENERAL INTERFACE CIRCUIT 
FIGURE 6 


The DL 1414 does not have a chip enable input. 
Therefore, each DL 1414 in a system requires its 
Write pulse be gated with appropriate address signals. 
Figure 7A shows the use of a 74154 decoder (4 line 
to 16 line) for up to a 64 character display. Using the 
G1 input for display select (address select in a memory 
mapped system) and the G2 input to gate the Write 
signal. Another approach (Figure 7B & 7C) which 
minimizes logic for a 16 or 32 digit display takes 
advantage of decoding scheme of the 7442 decoder. 


TO WR 
OF DLI4I4 


Ob 
tp 
2b 
3p 
ap 
5p 
@p 
1p 
&b 
pb 

10b 


Pisted 


FIG. 7A 


DIGIT SELECT 


DIGIT SELECT 
UNUSED Wr 


To WA 
OF DL 1414 


O-Kneavanae 


To WA 
OF DLI414 


GATING THE WRITE PULSE 
FIGURE 7 


PARALLEL I/O 


The parallel 1/O device of a microprocessor can easily 
be connected to the circuit in Figure 6. One eight bit 
output port can provide the seven input data bits. 
Another eight bit output port can contain the address 
and control signals. 


Figure 8 illustrates a 16-character display with an 
8080 system using the 8255 programmable peripheral 
interface 1/O device. The following program will 
display a simple 16-character message using this 
interface. 


CONTROL ¥ 
8080 


am 
SYSTEM | 





























ee Se ewan a ee tae tl 





16 DIGIT PARALLEL yo SYSTEM 


SAMPLE I/O PROGRAM 


INIT: 


DISP: 
DISP1: 


MVtASOH 


MV! B,0OH 
LX! H,TABLE 
MOV A.M 
OUT PORTA 
MOV A,B 
CALL DSPWT 
INX H 

INR B 
MVtA,10H 
CMP B 

JNZ DISP1 
HALT 

ORI FOH 
OUT PORTB 
ANI 7FH 
OUT PORTB 
ORI FOH 
OUT PORTB 
RET 

DL 

DB 

DB 

DB 

DB 

DB 

DB 


; OC9H 


FIGURE 8 


; CONTROL DATA MODE 0 
OUT CONTROL ; 


LOAD CONTROL REGISTER 
SET COUNTER =0 


; SET TABLE ADDRESS 


MOVE TABLE DATA TO ACCUMULATOR 
LOAD DATA PORT 


LOAD ADDRESS AND CONTROL 
INCREMENT TABLE ADDRESS 
INCREMENT COUNTER 


; SET #OF DIGITS 


16 CHARACTERS ? 
END OF PROGRAM 


: SET CONTROL BITS OFF 


LOAD CONTROL 
SET WRITE BIT ON 
LOAD WRITE 


; SET WRITE BIT OFF 


LOAD CONTROL 


0C3H 
OC9H 
O0D4H 


: OD3H 


0C1H 
OD4H 


: OCEH 


0C1H 


> OCéH 
; OAOH 


0D3H 
0D4H 
OC8H 
0C7H 


1/0 OR MEMORY MAPPED ADDRESSING 


Some designers may wish to avoid the additional cost 
of a parallel !/O in their system. Structuring the 
addressing architecutre for the DL 1414 to look like a 
set of peripheral or output devices (I/O mapped) or 
RAM‘s and ROM’s (memory mapped), is very easy. 
Figure 9 shows the simplicity of interfacing to micro- 
processors, such as 8080, Z80 and 6502 as examples. 
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RESET 
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MAPPED INTERFACE 


FIGURE 9 


DATA 
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FIGURE 10 


ADDRESS » 
+ Tht 
DATA 





DATA » 
ADDRESS 











The interface with the 6800 microprocessor in Figure 
10 illustrates the need for designers to check the 
timing requirements of the DL 1414 and the uP. The 
typical data output hold time is only 30 ns for 
DBE = ¢ 2 timing; two inverters in the DBE line are 
added to increase the data output hold time for 
compatibility with the 50 ns minimum spec of the 
DL 1414. 


CONCLUSION 


Note that although other manufacturer’s products are 
used in examples, this application note does not imply 
specific endorsement, or recommendation or warranty 
of other manufacturer’s products by Siemens. 


The interface schemes shown demonstrate the sim- 
plicity of using the DL 1414 with microprocessors. 
The slight differences encountered with different 
microprocessors to interface with the DL 1414 are 
similar to those encountered when using different 
RAM’s. The techniques used in the examples were 
shown for their generality. The user will undoubtedly 
invent other schemes to optimize his particular system 
to its requirements. 
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SIEMENS 


Silicon Photovoltaic Cells, 
Silicon Photodiodes and Phototransistors 


Appnote 16 


Optoelectronic components are increasingly used in 
modern electronics. Main fields of application are 
light barriers for production control and safety de- 
vices, light control and regulating equipment like twi- 
light switches, fire detectors and facilities for optical 
heat supervision, scanning of punched cards and per- 
forated tapes, positioning of machine tools (for 
measuring length, angle and position), of optical 
apparatus and ignition processes, for signal transmis- 
sion at electrically separated input and output, as well 
as conversion of light into electrical energy. 


Lately, new fields of application opened up for opto- 
electronic components in the photo industry in form 
of exposure and aperture control and for automatic 
electronic flashes. IR sound transmission and IR re- 
mote control are new modes in the radio industry. 
Computer diagnosis and LED displays in instrument 
panels are possible applications in the automotive 
industry. 


Depending upon the application either photovoltaic 
cells or photodiodes are used. Wherever amplifiers 
with high input impedance are required, photodiodes 
are to be preferred. 


Phototransistors are predominantly used in connec- 
tion with transistor circuits or to drive integrated 
circuits, whereas photovoltaic cells ‘are preferred to 
scan large surfaces, if a strictly linear relation between 
light and signal level or optimum reliability is required. 


PHOTOVOLTAIC CELLS 


Photovoltaic cells are active two-poles with a compar- 
ably low resistance that has its cause in the voltage of 
the voltaic cell, which may only be some tenth of a 
volt. For practical application, this characteristic 
requires special attention. 


The open circuit voltage V_ rises almost !ogarithmical- 
ly as a function of the illuminance and, particularly in 
case of planar photovoltaic cells, reaches high values 
already at very low illuminances. It is independent of 
the size of the photovoltaic cell. 


The short circuit current /, increases tinearly with the 
illuminance. It is proportional to the size of the 
exposed photosensitive area at uniform illuminance. 
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The maximum energy of the photovoltaic cell is 
. : P Vv, 
yielded in a load resistance A_ of approx a 
K 
Practical short circuit operation and thus proportion- 
ality between optical and‘ electrical signal is given at 


F V, ‘ : ; 
load resistance up to. This relation can be applied 


2 hk 
to an open circuit voltage of 2100 mV. 


In any type of application the highest value of /, has 
to be used. A simple procedure to gain information 
on the load resistance required is to measure V_ and 
i at given illumination conditions, irrespective of the 
radiation source. 

In case the voltage yielded by the photovoltaic cell 
is insufficient it can also be used in diode operation 
at reverse voltages up to 1 V. In such case the flowing 
dark current has to be taken into consideration. 


The rise time of a signal voltage delivered to a load 

resistor by the voltaic cel! primarily depends -on the 

operating conditions. There are two distinctive 

borderline cases: 

1, Load resistor smaller than the matching resistor 
(tendency toward short circuit operation). 

2. Load resistor larger than the matching resistor 
(tendency to open circuit operation). 


In case 1) the photovoitage rise is analogous to the 
charging of a capacitor via a resistor from a constant 
voltage source. In photovoltaic cells the junction ca- 
pacitance C; must be charged. The rise occurs by the 
time constant r = R_* Cj, A being the load resistor 


(the low ohmic resistance of the photovoltaic cell is 
considered negligible). 


In case 2) the photovoltage rise is similar to the 
charging of a capacitor by a constant current mode. 
The rise time t, of the photovoltage follows the equa- 
tion: 
pata 
kk 

/< is the short-circuit current under given illumination 
conditions. This relation only holds true for values of 
Vp less than 80% of the final value of the open circuit 
voltage. 











The principal characteristic of the rise time of photo- 
voltaic cells is shown in the following diagram: 


Case 1) Rise time according to the equation 


=--R-h-e—__ 
Vp alt Ry (1 oA ) 
Time constant T= A, ° C;. 


Case 2) Rise time t, = wo 
K 
fall time in both cases T = A, °C; 


Modulation transients can, under certain conditions, 
lead to a modification of the above diagram. 


E.g. At very low time constants 
(particularly in short circuit operation) 
the actual pulse shape of the 

short circuit current that deviates 
from an ideal square pulse has to 

be noted. See diagram. 


Jilumination 
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Relative spectral sensitivity 
y Srei = F(A) 
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SILICON PHOTODIODES 


These photodiodes have a PN junction poled by a 
reversed bias. The capacitance which decreases with 
a growing reverse voltage reduces the switching times. 
The.PN junction is of easy’access to the light. Without 
illumination a very small reverse current flows, the so- 
called dark current. Light falling onto the surrounding 
of the PN junction generates charge carrier pairs there 
that lead to an increase of the reverse current. This 
photocurrent is proportional to the illuminance. 
Therefore, photodiodes are particularly well suited 
for quantitative light measurements. The planar tech- 
nique has 2 essential advantages: The dark currents 
are considerably smaller than for comparable photo 
electric components in non-planar technique. This 
leads to a reduction of the current noise and thus to 
a decisive improvement of the signal/noise ratio. 


photons of different wavelengths (blue red, infrared) 
(light) P* region 






N region 


i 
N’ region 
SE ELT ERIE IES: EEL LETTERS | 
WTI ll OK Contact 


Figure 1 


Figure 1 shows the basic design of a photodiode. 
The limit of the space charge region is indicated by 
a dashed line. 


Without illumination only a small dark current /p 
flows through the PN junction as a result of thermally 
generated carriers. 


With light, additional charge carrier pairs (hole electron 
Pairs) are generated in the P and N region by the radi- 
ation quantum (internal photo effect). Carriers orig- 
inating in the space charge region are immediately 
extracted because of the electrical field present there, 
i.e. the holes in the P and the electrons in the N direc- 
tion. Carriers from the remaining field must first 
diffuse into the space charge region in order to be 
separated there. !f holes and electrons recombine 
before, they do not contribute to the photocurrent. 
Thus, the photocurrent / is a combination of the drift 
current of the space charge region and the diffusion 
current of the P and N area. 

fb is proportional to the incident radiation intensity. 
Since /p is very small for diodes, it can be neglected 
in the equation /= b+ /p. Subsequently one gets a 
linear correlation between / and the incident radia- 
tion intensity over a very wide range. 


Diodes with a small space charge width are termed PN 
diodes, diodes with a large space charge width PIN 
diodes. 


PN diodes have the diffusion current as dominating 
part of the photocurrent whereas it is the drift current 
in the case of PIN diodes. 
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As the capacitance of the space charge width W is 
inversely proportional, the PIN diode is characterized 
by a smaller capacitance than a PN diode of identical 
surface. The capacitance of (most of) the diodes reads: 


ae 
a V 


The less the doping NV of the basic material and the 
higher the applied voltage V, the lower the capacitance. 


Fig. 2 shows the capacitance as function of the voltage 
for a PIN diode, e.g. BPY 12. 


Junction capacitance as a function of 
' reverse voltage C = f (Vp) 
p 
200 
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Figure 2 


SILICON PHOTOTRANSISTORS 


The introduction of the planar technique allows to 
produce phototransistors of small dimensions. They 
are used as photoelectric detectors in control and reg- 
ulating devices. The photoelectric transistors are 
excellently suited as receivers for incandescent lamp 
light, as their maximal photosensitivity lies near the 
infrared limit of the light wave spectrum. 


In its mode of operation a photoelectric transistor 
corresponds to that of a photodiode with built-in 
amplifier. It has a 100 to 500 times higher photo- 
sensitivity than a comparable photoelectric diode. 


The photoelectric transistor is preferably operated in 
an emitter circuit and acts similar to an AF transistor. 


Unilluminated only a small collector-emitter leak- 
age current flows. It amounts to approximately 
ly= B * lego, 8 standing for the current amplification 
and /ego for the reverse current of the base diode. 


At illumination the reverse current of the base diode 
lego increases by the photocurrent /p’. Thus, one 
receives for the photocurrent /p~Bl/ego + /p’). 


Consequently, the photocurrent of a transistor is a 
function of the photocurrent 4’ of the base diode and 
the current amplification 8. As B cannot be increased 
indefinitely, an as high as possible photosensitivity 
of the base diode is aimed at. 


collector 
metal 





LLL ldlddldtddlddddtdddddddl 


Figure 3 


Figure 3 shows the design of a phototransistor. The 
emitter and base leads are affixed laterally to make 
the base diode most easily accessible to light. The 
large collector zone ensures that the most possible 
radiation quanta are abosrbed there and will contrib- 
ute to the photocurrent. 

Contrary to a photodiode, a linear interconnection 
between the incident radiation intensity and the 
photocurrent /p exists only in a small region, since the 
current gain B depends on the current. Figure 4 shows 
typical current voltage characteristics of a photo- 
transistor. 


Since the reverse current /cgo of the base diode is 
amplified in the same way as the photocurrent 4, 
the signal/noise ratio of the phototransistor is the 
same as that of the photodiode. 


Photocurrent as a function 

of the collector-emitter voltage 
lp =f (Vce) 

E, = parameter e.g. BPX 38 
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Figure 4 


For the versatile applications, special type photo- 
transistors are available. BPY 62, BPX 43, BP 101 and 
BP 102 requiring no lens on the receiver side are suit- 
able for general applications. 


BPY 62 is outstanding for a higher cut off frequency, 
BPX 43 for a higher photo-sensitivity. 


In case the application demands a lens on the detector 
side, this requirement is met by BPX 38. The flat 
window of this phototransistor makes a precise re- 
production of the focal spot on the photosensitive 
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surface of the transmitter system possible. On account 
of the larger system surface, the adjustment and align- 
ment of the transistor case to the light emitter causes 
less difficulties. 


At the types mentioned, the user may preset the 
operating point of the phototransistor by wiring the 
base leads. The rapidity of response may thus be 
increased and the photosensitivity reduced. A fixed 
bias can reverse the phototransistor. Coincidence cir- 
cuits can be realized by scanning this bias. 


The phototransistor BPY 61 meets the requirement 
for high packing density. It is enclosed in a miniature 
glass case of 13 mm x 2.1 mm @ and its photosensi- 
tivity is by the factor 500 to 1000 higher than small- 
surface silicon photovoltaic cells. Also the BPX 62 in 
micro ceramic case is provided for use on PC boards 
at minimum space requirements. The tolerance range 
of the light sensitivity is subdivided into four sensi- 
tivity groups. There is no base contact. Light is the 
controlling element which produces a correspondingly 
high collector current via the emitter-base path of the 
transmitter system, multiplied by the factor of the 
current gain. The rise and fall times depend on the 
illuminance and decrease with rising intensity. 


Main applications are scanning of binary coded discs, 
films and punched cards. 


Under limited mounting conditions the following 
amplifier must often be connected by relatively long 
leads. There is only little danger of interference pick- 
up since a sufficiently large signal to noise ratio is 
ensured by high photoelectric currents. 


Relative spectral sensitivity 
*% Srei = f(A) 
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Mounting Instructions For Silicon Voltaic Cells and 
Photodiodes, open design without casing 


As silicon is an inherently brittle material, the photo- 
electronic component should be shielded from pressure 
or tension. Contact points are particularly endangered. 
Should tension come to bear on the solid wire leads 
which, for technological reasons, are alloyed to a very 
thin P layer it should only be parallel to the surface 
and must not exceed 200 p (pond). Leads may only 
be bent 3 mm off the outer edge of the photoelectric 


component. Photoelectric components can be ce- 
mented onto metallic or plastic supports but the ex- 
pansion coefficient of the material has to be taken 
into consideration to prevent mechanical strain be- 
tween support and photoelectric component at change 
of temperature. An epoxy resin is to be used to ce- 
ment or encapsulate the photoelectric component. 
It has to be colourless and should not grow darker 
with time. After curing, the epoxy resin must not 
have any gas occlusions (filter effect). The epoxy 
resin EPICOTE 162" together with the hardener 
LAROMIN-C 2602) are particularly suited for the en- 
capsulation of photoelectric components. 100 weight 
parts EPICOTE 162, 38 weight parts LAROMIN-C 
260 are to be mixed well and remain workable for 
about 30 minutes. After that period of time the 
epoxy becomes viscid. All material to be encap- 
sulated has to be dry, dust- and grease-free. Should 
bubbles form after the encapsulation it is advisable 
to raise the curing process temperature to 100°C 
for a short time. It makes the bubbles come to the 
surface and burst. The normal curing temperature 
lies between 60 and 80°C. The curing time is 1 hour, 
it lessens with higher temperature. When working 
with epoxy great care should be taken that neither 
the resin nor the hardener touches the skin. The 
quickly binding glue SICOMET 85°) proves adequate 
to cement open-design Si diodes or photovoltaic 
cells. The light sensitive surface of the photovoltaic 
cell is coated with a protective lacquer and should 
not be contaminated while cementing. 


1) Registered trademark (Shell Chemical) 
2) Registered trademark (BASF) 
3) Registered trademart (Sichel-Werke, Hannover) 
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SIEMENS 


Guidelines for Handling and Using 


Intelligent Displays® 
Appnote 18 


by Malcolm Howard 
Dave Takagishi 


Siemens Opto Intelligent Displays and Programmable Dis- 
plays are one, four, or eight-digit LED display modules, hav- 
ing 16, 17 segment or 5x7 dot matrix fonts and on-board 
CMOS integrated circuits. The CMOS chip provides seg- 
ment decoding, drivers, multiplexing and memory for easy 
interfacing to most microprocessors. 

Since Siemens first began manufacturing Intelligent Dis- 
plays, questions concerning their use have arisen. This 
application note is a guide for the design and handling con- 
siderations of these products. 


SYSTEM DESIGN CONSIDERATION 


In the practical circuit (i.e., design of PCB, etc.) the voltage 
to any input must never exceed the power inputs (i.e., 
Gnd<Vin<Vcc). If these conditions are not met, then 
malfunction, or at worst, device destruction can occur. 
The most common cause of these conditions is circuit 
noise due to noise on the inputs and transient power supply 
changes. 

Good Circuit Layout. The principles of good circuit layout 
are identical to any logic circuitry, but the deviation toler- 
ance of MOS devices is much less than that of bipolar logic. 
To reduce the coupling effect between signals, it is impor- 
tant to keep the signal path lengths as short as possible. 
Buffering. Although the use of parallel tracking is usually 
considered good design practice, avoid PCB designs 
which allow an interconnection track to run parallel to 
another. This is particularly true if one of the tracks is a high 
power bus when the fluctuations of power supply current 
can cause inductive or capacitive coupled charge onto an 
adjacent input signal. 

Possibly the worst example of parallel tracking is the ribbon 
cable. While physically neat and convenient, ribbon cables 
can be electrically destructive for the MOS circuits. It is 
often necessary, because of the very nature of the Intelli- 
gent Display, to use ribbon cable from the CPU board to the 
display assembly board. In those circumstances for PCB 
trace lengths plus cable lengths over 15.5 cm (6 inches), 
use a buffer for each used input. This is especially true for 
noisy systems which have motors, relays, etc. The buffers 
should be physically as close as possible to the displays; 
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IMPORTANT! 
This Appnote contains vital information for opti- 


mum design and performance of Intelligent Dis- 
plays. 





thus maintaining a minimum distance between their out- 
puts and the display inputs. Long cables can be poor trans- 
mission lines for speed pulses. Line drivers, line receivers, 
or Schmidt trigger gates may be required to shape pulses. 
Voltage Transients. It has become common practice to pro- 
vide 0.01 bypass capacitors liberally in digital systems. 
For Intelligent Displays, the emphasis is on adequate 
decoupling. Like other CMOS circuitry, the Intelligent Dis- 
play controller chip has a very low power consumption and 
the usual 0.01pf capacitor would be adequate were it not 
for the LEDs. The module can, in some conditions (depend- 
ing on the displayed characters), use up to 100mA (aver- 
age, multiplexed). To prevent power supply transients, use 
capacitors with low inductance and high capacitance at 
high frequencies, i.e., a solid tantalum or ceramic disc for 
high frequency bypass. For longer display lengths, distrib- 
ute the bypass capacitors evenly, keeping capacitors as 
close to display power pins as possible. Do not rely on into- 
the-board decoupling, use a 10uf and a 0.01nf capacitor for 
every three or four Intelligent Displays to decouple the dis- 
plays themselves, at the displays. 


See Figure 1. 


Functional Limitations. Several parameters in an Intelligent 
Display data sheet which may affect your design are 
shown below. While some parameters may not be destruc- 
tive, some may affect reliability and/or functional opera- 
tion. (Check latest data sheets.) 

1. The length of time that all cursors may be lit (on the 
DL1416B, DL2416, DL3416) should be 7 minute max. 

2. The timing parameters at 25°C will increase (slower) 
with increased temperature. 

3. The timing parameters will decrease (faster) with 
increased Vcc. 


MANUFACTURING CONSIDERATIONS 


Handling. The static voltages generated by friction with 
synthetic materials (i.e., carpets, clothing, device carriers, 
etc.) are often measured in thousands of volts. Although 
these static charges usually have little energy, it is sufficient 
to cause destruction to CMOS circuitry if applied to circuit 


_— 
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Figure 1 
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An actual PCB {layout for a line of DL 2416 Intelligent Displays. Capacitors are spaced evenly and close to 
the displays with room for additional capacitors should the system require them. 


inputs. Our CMOS circuits have input protection diodes 
which can minimize their vulnerability to these static volt- 
ages, but there is a limit to their protection capabilities. 
Under certain conditions, static charges can exceed that 
limit. The most effective protection is to avoid the genera- 
tion of static charges. When static charges are unavoid- 
able, prevent that charge from coming into contact with the 
device pins. 

1. Avoid touching the pins, handle the body only. 

2. Keep the devices in anti-static tubes or conductive mate- 
rial when transporting. 

3. Use conductive and grounded working area (conductive 
flooring, conductive workbench tops, conductive individual 
wrist straps, etc.). 

Intensity Brightness Codes. Display uniformity is a concern 
when two or more displays are in a system. SIEMENS has 
adopted a letter code (indicating a brightness range) to 
maintain a uniform display. It is recommended a single let- 
ter code be used per system. Because this may be difficult 
to always achieve due to yield and delivery, adjacent codes 
(.e., D with E or E with F) can be used with minimal 
problems. Jumping over a code (i.e., D with F) may be 
noticeable. 
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Soldering. Because of the plastic housing of the Intelligent 
Displays, it is necessary to control the solder temperature, 
soldering time, and soldering distance. A maximum of 
260°C for three seconds at a distance greater than 1/16 
inch is recommended. An additional requirement during 
wave soldering: the temperature of the plastic package 
should not exceed 70°C. 

Cleaning. For the DL1414, DL1416, DL1814, DL2416, 
DL3416, and PD2816: To maintain the optical performance 
of the plastic housing, the cleaning process for the Intelli- 
gent Displays is crucial. Because of the clear plastic mag- 
nifying bubbles, any solvent containing some form of 
alcohol cannot be used. Alcohol will attack the lens mate- 
rial causing cracking, crazing, and destruction of the clear 
optical properties of the lens. 

Solvents in the suggested category are the chlorinated 
hydrocarbons (Acetone, 1.1.1 Trichloroethane, etc.), Freon 
TF, Freon TA or warm DI water. One note of caution: do not 
use a Freon solvent without first determining the chemical 
composition. Some manufacturers use some form of alco- 
hol as an additive to enhance cleaning, so beware. 

For the MD2416, DLO4135, DLG4137, DLO7135, DLG7137, 
PD3435, and PD3437: Solvents in the suggested category 
are TF, TP-35, TMS+, and TS or warm water. 


Application 
Notes 








SIEMENS 


Cleaning LED Opto Products 


Appnote 19 


by Dave Takagishi 
Rick Rachford 


Now that you have selected the right optoelectronic 
device for your application and designed the cir- 
Cuitry, the next step is to install the devices. This 
application note is a cleaning solvent selection guide 
for Siemens products. 


PURPOSE OF CLEANING 


In the manufacturing of your product, the com- 
ponents will be handled and soldered. It is impor- 
tant to clean the board and remove both flux 
rosin and ionic residues after soldering to insure 
a reliable product operation. 


Opto products have to be treated differently than 
other semiconductor devices with respect to 
cleaning. LED devices for visual applications 
require special materials for their optical proper- 
ties. Exposure to a cleaning solvent must not 
degrade these properties in any way. For this 
reason, only certain cleaning solvents and their 
applications may be used for LED components. 


Optoelectronic products are built using differing 
manufacturing packaging techniques depending 
upon the device and cost. (See Table 1). For this 
reason, different types of solvents and cleaning 
techniques may be required. (See Table 3 for sol- 
vent summary). 


TABLE 1 


OPTOELECTRONIC PACKAGING 


. Without housing (photovoltaic, etc.) 
. Cast or molded 

. Lensed (filled or non-filled) 

. Light pipe 

. Reflector (filled or non-filled) 





CLEANING TECHNIQUES 


The most common cleaning techniques used in 
the electronic industry are: 


1. Brush/wipe 
2. Immerse/spray 
3. Vapor degreaser 


Dipping a short hard bristle brush into a solvent 


and applying to the area desired is used mostly Agcag 


for touch-up or rework areas where localized 
cleaning is required. This technique can be used 
on all optoelectronic products if care is taken to 
maintain their optical properties. 


immersing the printed circuit board into a pan of 
solvent with slight agitation is another method of 
cleaning. Spraying the cleaner, in a dishwasher 
type machine, is a method for removing water 
soluble type flux. 


The most common technique is the vapor 
degreaser. This method elevates the solvent to its 
vapor state. The object is placed into this vapor 
area allowing condensation into a liquid solvent 
and dissolving the soil. 


Regardless of the solvent, the non-filled lensed 
and the non-filled reflector type products can 
allow moisture to become entrapped within the 
display and degrade its optical properties: 


SOLVENTS 


There are many different solvents today. Some 
may be used only at room temperature; some are 
more effective with a vapor degreaser. Table 2 is 
a list of major solvent manufacturers. 


TABLE 2 


MAJOR SOLVENT 
MANUFACTURERS 


Allied Chemical Corporation 
Specialty Chemical Division 
PO Box 1087 
Morristown, N.J. 07960 


Baron-Blakeslee 


1620 S. Laramie Avenue 
Chicago, II 60650 


Dow Chemical 
2020 Dow Center 
Midland, Mi 48640 


E! DuPont de Nemours & Co. 
1007 Market Street 
Wilmington, DE 19898 





UOst Ssnoulad not be tne Only Crileria IO! Chousiriy 
a specific cleaning solvent. Any assembly that 
has a variety of components makes it mandatory 
to analyze the effects of any given solvent on all 
components. The component likely to be affected 
the most by any solvent should control your 
choice of solvent. 


CONCLUSION 


The list of suitable/not suitable solvents in Table 3 
represents a small part of available solvents. 
Some others may be compatible, but more likely, 
most will not be compatible. Another area of con- 


CSI IS Ullal SUIVETIL MNAMUIAULUT CIS IHanRe GCUTII- 
parable products, not exact products. Additives 
and concentrations are slightly different from 
manufacturer to manufacturer which may affect a 
solvent’s acceptability. 


Siemens does not assume any responsibility for 
damage caused to product/s by use of solvents 
mentioned above. This application note is only a 
guide to solvents that have been found satisfactory 
when tested under our own controlled conditions. 
We recommend that components be evaluated 
under your solvent conditions before committing to 
use on a production basis. 


TABLE 3 
SUITABLE/NOT SUITABLE SOLVENTS FOR SIEMENS OPTOELECTRONIC PRODUCTS 
Ace- | Isopropyl | Ill Trichlo- 
TF | TP-35 | TCM | TMC | TMS+ | TE | TA | TES | tone | Alcohol ethane 


Visible Lamp 
All Types 


IR Emitter/Detector 
All Types 


lsolator 
All Types 


Displays—Group 1 
HD XXXX 
DLX 34XX 
DLX 413X 
DLX 477X 
DLX 573X 
DLX 713X 
DL 76XX 
DL 77XX 
DLO 39XX 
XBG 1000 
XLB 2XXX 
XBG 48X0 


Displays—Group 2 
DL 3XXM/DI_4XXM 
DL 1414T 
DL 1416T 
DL 1416B 
DL 1814 
DL 2416H, T 
DL 3416 
DL 3422 
IDA 1414 
IDA 1416 
IDA 2416 
IDA 3416 
PD 2816 


ANNNNHNVNVHVHNAANANN” 
222222222222 
222222222222 


S 
cS) 
S 
S 
S 
S 
S) 
S 
S 
S) 
S 
S 


NNNNNNNNNHNANAVNNH 
2222222222222 
2222222222222 
2222222222222 


Suitable 
Not suitable 
Substitute for specific part designation 


xzZzn 
"ont 


ANNNNANVNHNVNAHNM 
ANNNNNNNHNNM 
222222222222 
222222222222 
222222222222 
NNNNNNNNNNNN 
222222222222 


2222222222222 
2222222222222 
ANNNNHNNNVHNHNMNNM 
2222222222222 
ANNNNNANANVNANVHN 
2222222222222 
ANNNNDNNNVHNNNH 
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SIEMENS 


Moving Messages Using 


Intelligent Display® devices 


and 8748 Microprocessor 


Appnote 20 


Reprinted from Siemens Design Examples of Integrated Circuits Edition 1980/81 


Output and display of texts including an important 
operator information are not only limited to devices 
of data processing systems but they are more and 
more applied in other fields of electronics, e.g. in in- 
dustrial and consumer as well as control engineer- 
ing. If data of different kinds (e.g. program results, 
error indications, decision criteria, test results, etc.) 
are displayed as moving news, they have a striking 
effect calling the operator’s attention. 


The text can easily be read when each character re- 
mains for 0.25 s on the display. A special advantage 
of a moving news panel being controlled by a micro- 
computer is in that the information can immediately 
be modified. The described circuit of Fig. 1 oper- 
ates with SAB 8748. Its program memory capacity 
(EPROM) is 1K Byte and up to 900 characters can 
be stored. If the microcomputer is replaced by an- 
other one incorporating a different program, the 
information which is to be displayed is also 
exchanged. 


The described circuit offers the advantage in requir- 
ing a minimum of components. The single-chip mi- 
crocomputer SAB 8748 operates in conjunction with 
an alphanumeric 16-segment-LED-display DL-2416. 
It incorporates memory decoder and driver. 


Hardware 


The ASCll-coded data is transferred from the SAB 
8748 to the display ICs via the bus port (DB@ to 
DB6) and via the WR-output (strobe). The informa- 
tion at pins P20 and P21 addresses the specific 
digits of the display-IC DL2416. 

The signals at P22 to P26 select the individual ICs 
via the chip enable input CE1. When one pin of port 
1 is connected to ground, the microcomputer sup- 
plies the corresponding text. An output of 4 different 
texts is possibie. 


The text may have any length as long as the 
memory capacity of 900 bytes is not exceeded. 
There are no additional components required than 
indicated in the circuit of Fig. 2. 


Software 


The first 100 bytes of the EPROM are reserved for 
the program. As the program counter can only be 
read as data memory within 256 bytes, additional 
instructions are necessary (see listing). At the 
beginning of the program port 1 is read. If a signal 
with low level is available at one of the pins, the 


starting address of the corresponding text is loaded 
to register 2 (low address) and 3 (high address). 
Now output registers 20H to 32H have to be filled 
with blanks. Then the first letter is transfered from 
text memory to data memory. Now the microproc- 
essor operates in a waiting loop, determining the 
speed of the moving news. At an oscillator frequen- 
cy of 3 MHz the timer has an overflow after 

Ve X 10% us X 15 X 32 x 256 = 40.96 ms. The 
moving-news text is stepping four times per second 
after 6 overflows have occurred, that means the 
900 characters need in total 33% minutes. If the 
8-bit-word zero (figure $, not the ASCll-character 
for 6) is read as character, the text end is recog- 
nized by the program. Therefore a counting is not 
necessary, that means all characters have been 
transferred. Now the program returns to read 

port 1. 


The flowchart is shown in Fig. 3 and Fig.4 presents 
the complete listing. 
Components for circuit 2 

1 8-bit single chip microcom- 
puter (1-KByte-EPROM, 
3-MHz-version) 

5 4-digit alphanumeric LED- 
displays with memory, 
decoder and driver, (4mm 
character height, 16 
segments) DL 2416 

1 Crystal 3 MHz 

4 Push buttons for pc board 
mounting, 2 break-make con- 
tacts, lateral operation 


SAB 8748-8-D 


7 Bit 8 Bit 


SAB 8748-8-D 










DATABUS DB@ to DB6, WR 






PORT 2 (ADDRESSBUS) 


DL 2416_ DL 2416 DL 2416_ DL 2416_ 
CE CE cE cE 


P20toP 21 }(Bit 9.1) 





OL 2416_ 
CE 

















CHIP-ENABLE P22 toP 26 (Bit 2 to 6} 


Fig. 1 
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<+—___—__—_, 


Read port 1 





Start address 
inR2 andR3 
















XTAL2 RESET N44 text 

ae V, Siemens ne Text 2 
ce SAB 8748-8-D re. Text 3 

o—— Text 4 


P29 WR DB6 O85 DB4 DB3 082 DBI DBO 





P21 Characters from ROM 


in ACCU 


n 


0 
Shift data 


Character output 


Waiting loop 













CEI CEI 







DL 2416 OL 2416 DL 2416 


OL 2416 





1C2 






iC3 C4 ics IC6 








ASM4S APP20 





IS1S-{1 MCS~48/UP1-41 MACRO ASSEMBLER, V3.0 PAGE 1 73 
APFNOTE 20 MOVING MESSAGE USING NL-2416S 76 sFETCH NEXT CHARACTER SUBROUTINE 
22 FADIRESS R2(LOW) & RS CHIBHD 
Loc OBJ LINE SOURCE STATEMENT 78 SJUMPS TO CORKECT PAGE FOR TEXT 
79 3& RETURNS TO MAIN PROGRAM 
1 $LIST PAGING SYMBOLS XREF MACKOFILE UEBUG 80 
2 $TITLECAPPNOTE 20 MOVING MESSAGE NSING TIL-2416S7) 0064 1A B1 EINFUE+ INC R2 
3 5 0065 FA 82 mov ArR2 
4 0 8 CE EE EE He Ae AE EE HE EE AE ad at 0066 966K 83 JNZ UMGEH 
s }# THIS PROGRAM WILL DISPLAY FOUR-32 CHARACTER MESSAGES  * 0068 BAO? 84 Mov R27 02 
ry iw IN A “TIMES~SQUARE” MOVING MESSAGE FORMAT. IT USES * 006A 1B 85 INC R3 
7 se FIVE OF THE TIME TESTED SIEMENS/LITRONIX BL~2416 * 006 FE 86 UMGEH! MOV ArR3 
8 j# INTELLIGENT DISPLAYS (RK) * 0060 O36F a? ADD Ar JMPADR 
9 PITTIIITITITLLLL ETT ELLE LELL LLL LULL LLL LELLLLLOLLLeLy! 006 B3 88 JHPP GA 
10 317 FEBRUARY 19B2 006F 73 BY JMPADR: Dk JMPADR +4 
0000 OA At IN ALP? #REY POLLING 0070 76 90 DB JSMPADR +7 
0001 37 12 CPL ry 0071 79 aL LE JMPALR +10 
0002 120C 13 JBO AUSL 0072 7C 92 DE JMPADR +13 
0004 3212 14 JEL AUS2 0073 FA 93 HOV ArR2 
0006 5218 15 JB2 AUS3 0074 047F 94 JHP DATEN JPAGE 0 
0008 721E 16 JE3 AUS4 0026 FA 95 MOV AVR? 
900A 0400 17 SJMP ° 0077 2400 96 JHP 100H }PAGE 
O00c BABO 18 AUSI: MOV R2, LOW (TEXTI~1) 0079 FA 97 nov ArR2 
Q00E BBOO 19 MOV R3, @HIGH (TEXT 1-1) JADNRESS TEXT 1 007A 4400 98 JMP 200H IPAGE 2 
0010 0422 20 MP ANFANG 0070 FA 99 Mov ArR2 
0012 HaAL 21 AUSz: = MOV R2)@LOW (TEXT2-1) 007h 6400 100 IMP 300H IPAGE 3 
0014 EROO 22 Moy R3,#HIGH (TEXT2-1) FADDRESS TEXT 2 104 
0016 0422 23 SMP ANF ANG 007F A3 102 DATEN! MOVF = ArBA 
9018 HAC? 24 AUSS: MOV R2,#LOR (TEXT3~1) 0080 83 103 RET 
COLA BBOO 23 may R3,#HIGH (TEXT3-1) JATNRESS TEXT 3 0081 54455854 104 TEXTi: DE ‘TEXTAUSGABE 1 10 
Oo1e 0422 246 JKP ANFANG 0085 41555347 
QOLE HAE3 27 AUS4: MOV R2, LOW (TEXT4~1) 0089 41424520 
0020 BBOO 28 Mov RB, @HIGH (TEXT4~1) FAUMRESS TEXT 4 0082 31202020 
29 0091 20202020 
0022 55 30 ANFANG! STRT T 0095 20202020 
0023 8820 Rye MOV RO» #20H 0099 20202020 
0025 BRL4 32 MoV R5,820 009 20202020 
0027 2320 33 Moy 41820H J BLANK COAL 00 
0029 AO 34 LOECH: MOV @ROVA OOA2 54455854 105 TEXT2: DH *TEXTAUSGARE 2 40 
OO2A 18 35 INC Ro OOAS 41555347 
0028 EN29 36 DJNZ RS) LOECH FRLANK IN RAM 20H~32H OOAA 41424520 
O02 1464 37 SCHLI CALL EINFUE JNEXT CHARACTER OOAE 32202020 
002F £400 30 HALTS | JZ ° SLAST CHARACTER 0082 20202020 
0031 RDI4 a9 Mov R51 #20 0088 20202020 
0033 1820 49 Mov R0,#20H DOKA 20202020 
0035 20 41 SCHLI1t XCH 47 8RO ISHIFT OOBE 20202020 
0034 18 42 INC RO 00C2 00 
003? ED3S 43 TINZ RS SCHL t 00C3 54455854 106 TEXT3: DB 'TEXTAUSGABE 3 10 
0037 #B29 44 Moy RO»#20H 00C7 41555347 
0038 RCF8 45 Mov R47 #0F8H SCHIF SELECT 1 DISPLAY QOL 41424520 
003 1459 46 CALL = AUS4BY JOUTPUT 4 DIGITS OOCF 33202020 
OO3F HCF4 4? Mov R4, BOF A SCHIP SELECT 2 DISPLAY 0003 20202020 
0041 1459 48 CALL AUSABY 00D7 20202020 
0043 BCEC 49 Mov 4) 80ECH iCHIP SELECT 3 U1ISPLAY OODR 20202020 
0045 1459 50 CaLL AUSARY OODF 20202020 
0047 BCDC 5 MOV R4,#1101 11008 SCHIF SELECT 4 NISPLAY O0E3 00 
0049 1459 G2 CALL AUSSEY O0E4 54455854 107 TEXT4: DB 'TEXTAUSGABE 4 
O04 ECRC 53 may R4 B101111008 SCHIF SELECT 5 DISPLAY OOES 41558347 
oo4n 1459 54 CALL AUSABY OOEC 41424520 
QO4F RDOA 55 mov R5) #10 O0FO 34202020 
0051 14655 56 WARTE! JTF WEITER JHAIT 240 MS 0OF4 20202020 
0053 0451 57 Me HARTE O0F8 20202020 
0085 ENSL S8 WEITER: DJNZ = RS,WARTE OOFE 20202020 
0057 942n 59 JME SCHL 0100 AZ 108 HOVP ABA #THIS INSTRUCTION 
$0 OL01 83 109 RET MUST BE (NSERTED 
41 FOUTFUT 4 DIGITS SUBROUTINE 0102 20202020 1140 DE : "10 }@{00H,200H» 300H 
62 FRO OUTFUT LIGIT POINTER 0106 00 
43 iR4 CHIF SELECT & 2 BIT ADMRESS t11 iREFORE EACH PAGE 
64 3RS LOOP COUNTER 112 END 
65 
0069 Yhos 6 AUS4BY: MOV RS 84 USER SYMBOLS 
oon FC 67 AUS4EL? MOV Arka ANFANG 0022 AUS1 000C AUS? 0012 AUS3 0018 AUS4  O01E 
OOSC 39 68 QUTL PLA EINFUE 0064 HALT 002F JHPADR OO4F LGECH 0029 SCHL 0020 
OO5D 1c 69 INC R4 TEXTS 00C3 —- TEXT4 = 00E4 UNGER 006B WARTE 0051 WEITER 0055 ec 
00SE FO 70 Mov ARO § 
OOSF 02 7 ourTL BUSA AUS4BL OOSB = AUS4BY 0059 = GATEN 007F =| 
0060 18 72 INC RO SCHLL 0035 TEXTL 0081 TEXTZ O00A2 8 8 
0061 EDSE 23 TNZ RG AUSaE =o 
0063 83 74 RET ASSEMBLY COMPLETE, NO ERRORS az 
a 
< 
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SIEMENS 


Silver Plated Tarnished Leads 


Appnote 21 


by Dave Takagishi 


Silver plating, as an alternative to gold plating, has 
excellent electrical conductivity, LED die attach, and wire 
bonding properties. But tarnished leads can cause solder- 
ing difficulties. This application note will discuss silver 
tarnish and solderability. 


Effects of Tarnish 


Solderability means the metals or surfaces to be soldered 
must be types that will go into solution with tin-lead alloys. 


When exposed to the atmosphere, all metals form oxides 
or tarnish of varying degree which reduce the ability of 
solder alloys to adhere to the metals. Silver tarnish is 
formed when silver chemically reacts with sulfur to form 
silver sulfide (Ag,S). This tarnish is the reason for poor 
solderability of silver plated products. However, the 
amount of tarnish and the kind of solder flux used actually 
determine the solderability. As the tarnish increases, a 
more active flux must be used to penetrate and remove 
the tarnish. 


Prevention and Handling 


Prevention is the best method for inhibiting the formation 
of tarnish and insuring good solderability of silver plated 
devices. To inhibit silver tarnish, do not expose the silver 
plating to sulfur and sulfur compounds. One source of 
sulfur is free air. Another is paper products such as bags 
and cardboard. 


Listed below are a few suggestions for storing silver 
plated products. 
1. Store the unused devices in polyethylene sheet to 
keep out free air. 


2. Loose devices may be stored in zip-lock or sealed 
plastic bags. 

3. For long term storage, place petroleum napthalene 
(mothballs) with product inside plastic packages to 
help keep out free air. 

4. The silver leads may be wrapped in ‘Silver Saver’”’ 
paper for protection. ‘Silver Saver’ is manufac- 
tured by: 

Daubert Coated Products 
1200 Jorie Drive 
Oak Brook, Ill. 60521 
(312) 582-1000 
5. Tapes such as adhesive, electrical, and masking 


should not be used because the adhesive may 
leave a film and will need to be removed before 
soldering. 
The best defense against the formation of tarnish is to 
keep silver plated devices in protective packaging until 
just prior to soldering. 


Fluxes 


Depending on the amount of tarnish, different types of 
flux may be required. Below is a list of flux in order of 
increasing strength. 
Type R: Un-activated Rosin Flux 
A pure water-white gum rosin without any additives. 
Flux and its residue are non-conductive and non- 
corrosive. 
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Type RMA: Mildly Activated Rosin Flux 
A WW rosin flux with a small amount of activating 
agent. Flux its residue are non-conductive and non- 
corrosive. 

Type RA: Activated Rosin Flux 
Similar to RMA flux but with greater amounts of 
activating agents. Flux and its residue are non- 
conductive & non-corrosive. 

Types AC: Organic Acid Flux 
A fully active organic flux with greater flux ability 
than a rosin flux. Due to its organic nature, the flux 
residues decompose at soldering temperatures but 
must be removed to prevent conductive and cor- 
rosive aftereffects. 

Recommended flux types with respect to the various 

tarnish amount: 

1. Tarnish free may be soldered with Alpha 100, 
Kester 135, or equivalent Type R flux. 
(Identified by a bright surface) 
2. Minor tarnish will require Alpha 611, Kester 197, or 
equivalent Type RMA flux. 
(Identified by a medium bright surface) 
3. Mild tarnish will require Alpha 711, Kester 1544, or 
equivalent Type RA flux. 
(Identified by a light tint surface) 
. Moderate tarnish will require Alona 830, Kester 
1429, or equivalent Type AC flux. 
(Identified by a light tan color on the surface) 

5. If severe tarnish is present, as identified by a dark 
tan to black color, a cleaner/surface conditioner 
Alpha 140, Kester 5560, or equivalent must be 
used. A few seconds and at room temperature is all 
that is required. These conditioners are acidic; 
therefore, a thorough wash and rinse is recom- 
mended. Care is advised to only immerse the leads 
and not the body, because optical properties may 
be damaged. 


Soldering 


To obtain reliable circuit operation, good soldering is 
necessary. For wave soldering, Sn60 is the most com- 
monly used solder for electronic components. Two alter- 
natives are Sn63 and Sn62 solder. A high quality rosin 
core flux is recommended for hand solder operations. 
Typically the core is an RMA type flux. 
Two major soldering suppliers are: 

Alpha Metals 

600 Rt 440 

Jersey City, NJ 07304 

(201) 434-6778 

Kester Solder 

4201 Wrightwood Ave. 

Chicago, Ill 60639 

(312) 235-1600 ; 
Regardless of the flux and solder technique used, care 
should be taken to assure the optical properties of the 
optoelectronic product are not degraded in any manner. 


Siemens does not assume any responsibility for damage 
caused by products mentioned above. 


SIEMENS 


Socket Selection Guide 
Appnote 22 


by Dave Takagishi 


This application note is a guide to locate a suitable socket Part Number “# of pins Spacing 
for various Siemens products. DL-330M 12 pins 300 H 
The selection of a socket is first based on the number of ae ew A pins oe 7 
in d the pin spacing required. Sockets for displays pins : 
pipes P P dhe : rere DL-440M 12 pins .300 H 
require an orientation and sometimes stackability. Other DL-1414 (opine 600 H 
requirements may be: DL-1416 20 pins “ (SPC) 
Contact type (ie. side vs edge) DL-2416 18 pins 600 H 
Plating type (ie. tinvs gold) DL-3416 22 pins .600 H 
PCB mounting (ie. solder vs wirewrap) DL-3422 22 pins .600 H 
Height of socket DL-7750R,7751R,7756R,7760R 14 pins .300 V 
: DL-5735, DLG-5735 12 pins 300 V 
To use this guide, (1) Find Siemens product part number, DL-7670G,7671G,7673G,7676G 14 pins 300 V 
(2) Note number of pins, (3) Note spacing & orientation. . . DL-76500,76510,76530,76560 14 pins 300 V 
(Example 300 H) (4) Go to chart, find # of pin with cor- DL-7660Y,7661Y,7663Y,7666Y 14 pins 300 V 
responding spacing/orientation and follow to suggested HD-1075G, 10750, 1075R,1075Y 10 pins (SPC) 
socket. HD-1077G,10770,1077R,1077Y 10 pins (SPC) 
. pod a . HD-1105G,11050,1105R,1105Y 10 pins 300 V 
The purpose of this application note has been to guide HD-1107G_11070.1107R.1107Y 10 pins 300 V 
you to possible vendors and suggest one out of many HD-1131G,11310,1131R,1131Y 10 pins 600 H 
possible socket choices. It is recommended that the part HD-1132G,11320,1132R,1132Y 10 pins 600 H 
numbers given be used as a starting point with a vendor HD-1133G,11330,1133R,1133Y 10 pins .600 H 
for choosing a socket. The part number will depend on HD-1134G,11340,1134R,1134Y 10 pins .600 H 
your requirement and application. Optocouplers 6 pin 6 pins 300 B 
This guide is not intended to imply specific endorsement 8 pin 8 pins .300 B 
or warranty of other manufacturer's products by Siemens. 16 pin 16 pins 300 B 
Arrays 2 pins 
List of possible vendors. thru 
20 pins .100 B 
ARIES ELECTRONICS COMPANY ROBINSON-NUGENT 
P.O. Box 130 800 E. Eighth St. 
Frenchtown, New Jersey 08825 New Albany, Indiana 47150 
201-996-6841 812-945-0211 
GARRY MANUFACTURING SAMTEC 
1010 Jersey Ave. 810 Progress Blvd. 
New Brunswick, New Jersey 08902 New Albany, Indiana 47150 
201-545-2424 812-944-6733 
# of |row-row ARIES GARRY MFG R-N SAMTEC NOTES: : ; ; 
pis spacing NJ. NJ. IND. IND. 1. All sockets are 0.100 pin-to-pin spacing. 
2. Products listed are generally tin plated PCB solder type. 
12-513-10 2)102-06- xX (2)ICN-063-X Contact vendor for other types. 























ICL-143-S6-X | ICC-314-T 
IC-618-X 


ICC-624-X 


es 14-X-X-X 
300-18-X-X-X 


14-511-10 
18-6511-10 
24-6513-10 


3. Row-row spacing of pins 
(H)-pins are horizontal w/respect to viewing of display 
(V)-pins are vertical w/respect to viewing of display 
(B)-pins can be either horz or vert 
(SPC)-pins not standard 0.100 or row-row spacing 

4. Others—Special sockets for display such as Rt angle, etc. 
Contact vendor for details. 








12-513-10 


























14-511-10 102-14-X-X-X_ } ICL-143-S6-X 5. Consult vendor for stackability. 
14-651 1-10 300-14-X-X-X 6. Strip in-line sockets may be used. (Cut to length, req'd) 
20-511-10 102-20-CC-X-X | ICL-203-S6-X 7. Vendor may have other products also suitable 


ee, eS Ne er for your application. 








10-6511-10 
18-511-10 

6-513-10 
8-511-10 







102-18-X-X-X 
102-06-X 
102-8-X-X-X 





ICN-063-S3-X 
ICN-083-S3-X 
















PIN-LINE SERIES 200 SB-25-100X | SSA-1XX-XSERIES 5 es 
SERIES SERIES 2002 ICK-1XX-XSERIES s 3 
a 
yes yes = 
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SIEMENS 


LED Filter Selection 
Appnote 23 


by Dave Takagishi 


The most important design consideration for a piece of 
equipment using LED products is the ability to display infor- 
mation to an observer clearly. This information must be easily 
and accurately recognized in various ambient light condi- 
tions. This application note will discuss the design consider- 
ations and recommendations for filtering. 


Since the quality of readability.is very subjective, the best 
judge of the performance of a product is the human eye and 
in the user’s conditions. To improve the readability of a dis- 
play it will be necessary to employ certain techniques such as 
contrast enhancement, wavelength filtering, special filtering, 
and mounting. 


Contrast Enhancement 


The objective of contrast enhancement is to maximize the 
contrast between the display segments ‘ON’ and ‘OFF ' states. 
This is done by reducing the ambient light reflected from the 
surface of the display and allowing as much of the emitted 
light to reach the observer. This can be accomplished by 
painting the front surface of the display to match as ciose as 
possible the color of an ‘OFF’ segment. This reduces the dis- 
tracting areas around the display and therefore enhances the 
‘ON’ segments. 

Contrast enhancement may be improved further by the use 
of selected wavelength filters. Under bright ambient condi- 
tions, contrast enhancement is more difficult and additional 
techniques such as louvered filters and/or shading may be 
necessary. 


Filters 


The majority of display applications use plastic filter material 
for their low cost and ease of assembly. The filter require- 
ments for different ambient lighting conditions and different 
color displays make it necessary to become familiar with the 
various relative transmittance characteristics. Most filter 
manufacturers will provide transmittance curves for their 
products. 

When selecting a filter, the shape of the transmittance curve 
vs wavelength should be considered in relationship to the 
LED radiated spectrum to obtain maximum contrast en- 
hancement. For standard red displays, a !ong wavelength 
pass filter having a sharp cutoff in the 600nm to 620nm 
range is ideal. The same applies for high efficiency red dis- 
plays with a long wavelength pass filter in the 570nm to 
590nm range. The yellow and green displays are more 
difficult to filter effectively. The most effective filter for yellow 
displays is a yellow-orange or amber filter. Yellow-only filters 
are very poor for contrast enhancement. Green displays will 
require a band-pass yellow-green filter which peaks at 
565nm. 
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A choice among available filters must be made on the basis 
of which filter and LED combination is most effective, but 
experimentation with each choice must be made to choose 
the most esthetic combination. 


Effectiveness of Wavelength Filters with 
Different Lighting 


Contrast is very dependent upon the ambient lighting. If the 
ambient light is outside the spectrum of the LED, then itis 
very easy to reduce the reflected light. This is the case fora 
red LED display in fluorescent lighting or a green LED in 
incandescent lighting. Bright sunlight has a flat spectral 
distribution curve and when it is directly incident upon a dis- 
play the background may meet or exceed the light output of 
the display. It should be obvious that a wavelength filter alone 
is not sufficient in daylight ambient conditions. 


Other Techniques 


An acceptable contrast is difficult to achieve if high ambient 
light is parallel to the viewing axis (the incident light is 
perpendicular to the face of the display). If the incident light is 
not parallel to the viewing axis, the use of louvered filters or 
shading and recessing is recommended. It is the shading of 
louvered filters that reduces the incident light to allow for 
more contrast. The drawback to this filter is the restricted 
viewing angle. 

Circular polarizing filters are effective in reducing the re- 
flected light from the highly reflective (glossy) surfaces of 
bubble lensed products, such as the Intelligent Displays. 
Glare can still be present from the surface of filters, therefore, 
an anti-reflection surface is recommended. This can be 
incorporated into the filter. The trade-off is that both ambient 
and display light are diffused and the display may appear 
fuzzy if not mounted close enough to the filter. 

Care should be taken to design the printed circuit board to 
keep ail reflective surfaces away from display area or display 
side of the board or consider a dark coating on the reflective 
surfaces. 


Mounting Considerations 


The designer should consider recessing the display and 
bezel assembly to add some shading effect. The shading will 
reduce the indirect lighting for better contrast. 

It is essential to design the unit to allow sufficient air flow for 
circulation and mount current limiting resistors on another 
board or any heat generating components away from the 
displays. 


Filter Material Manufacturers Bezel & Filter Assembly Manufacturers 


Panelgraphic Corporation R.M.F. PRODUCTS 

10 Henderson Drive P.O. Box 413 

West Caldwell, New Jersey 07006 Batavia, Illinois 60510 
201-227-1500 312-879-0020 

SGL Homalite NOBEX COMPONENTS 

11 Brookside Drive Nobex Division 

Wilmington, Delaware 19804 Griffith Plastic Corp 
302-652-3686 1027 California Dr. 

3M Company Burlingame, Ca 94010 

Visual Products Division 415-342-8170 

3M Center, Bldg 220-10W PHOTO CHEMICAL PRODUCTS OF CALIFORNIA 
St. Paul, Minnesota 55101 1715 Berkeley Street 
612-733-0128 Santa Monica, Ca 90404 
Rohm and Haas 213-828-9561 

Independence Mall West |.E.E.-Atlas 

Philadelphia, Penn 19105 Industrial Electronic Engrs Inc. 
215-592-3000 7740 Lemona Avenue 

Polaroid Corporation Van Nuys, Ca 91405 

Polarizer Division 213-787-0311 


549 Technology Square 
Cambridge, Mass 02139 
617-864-6000 


Dontech Inc. 

PO. Box 889 
Doylestown, PA 18901 
215-348-5010 


ESCO Products Inc. 

171 Oak Ridge Road 

Oak Ridge, NJ 07438 
201-697-3700 

Filter Recommendation 


Visible Filters 


[Manufacturer | Red | Hie | Yiw | Grn | Spcis_ | 
Homalite 1605 1670 1720 1425 
1726 1440 
Panelgraphic Red 60 Red 65 Yiw 25 Grn 48 Gray 10 
Red 63 Amb 23 


es eee 
Louvered 
Filters 
Near IR Filter 


Circular 
Rohm & Haas Red #2711 











Polarizing 
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SIEMENS 


Drivers For Light Emitting Displays 


Appnote 24 


by Dave Takagishi 


The purpose of this application note is to provide 
some information on the integrated circuits pre- 
sently available to drive Light Emitting Diodes 
(LED) displays and how to interface them to the 
various displays. 


Background 


LED displays come in various sizes (0.1” to 0.8"), 
colors (red, high-efficiency red, green, yellow), 
fonts (7/9/14/16 segment, dot-matrix, or bar graph), 
and types (common anode, common cathode, 
multi-digit). The brightness is essentially propor- 
tional to the current through an LED and each 
element within a display should have the same 
current ora brightness variation may be apparent. A 
display subsystem can be made up from several 


elements. 


The partitioning of these elements are dependent 
on the drivers used; therefore, the display driver 
chosen is dependent on the specifications of the 
display and the application. 

Also some types of displays require using a multi- 
plexing technique because of the internal intercon- 
nections. This is only applicable for multi-digit 
displays. 









RIVER 


SYSTEM 


DECODER 
ol 





Display System 
FIGURE 1 


Typical Circuits 


Figure 1 shows a very basic circuit for driving an 
LED. The series resistance can be easily calculated 
from the following formula. Ve 


Rs = Vb - Vf | 
if ef Re 


Vi 


FIGURE 2 


For circuits using TTL Logic or transistors (fig 3). 


Rs = Voc - Vce - Vf 
If 


Vee 





“ed 
| Vee 

| 

| 

we 2 St) 
TTLor Darlington 
Transistor Transistor 

FIGURE 3 


It can be seen that the term Vce(saturation voltage) 
for the driver is going to be a factor in determining 
the series limiting resistor. Therefore, a darlington 
vs a single output transistor will have different 
current limiting resistor values to maintain a con- 
stant current through the LED. 


Selection 


One factor in choosing the display and/or driver will 
be whether the display is a common cathode or 
common anode type display. 





Common Cathode Display 
FIGURE 4 


Multiplexing 












































































































































In a multiplex system, the corresponding segment One way to simplify the design procedure for alphanumeric 
of each digit is bussed together and driven from one displays would be to consider the Siemens Intelligent 
segment drive via the usual current limiting resis- Displays®. This device family incorporates all necessary inter- 
tors. The display datais presented serially by digit to face control with drivers and memory built-in with the display. 
the decoder driver together with the appropriate This means the designer need not be concerned about the 
digit signal (figure 10). For more information on memory, multiplex circuitry, character generator, or drivers for 
multiplexing, see Appnote #3 (Multiplexing LED these are provided inside a modular unit. More information on 
Displays). these products is available in the Siemens Opto Short Form 
Catalog or general catalog. 
al ls es Circuits herein mentioned are not the responsibility of Siemens 
S| otBaaGe FJ 38 FS ge Ee =a a ] Opto and are for reference only. Products are continually being 
= : 4 improved by vendors and/or are obsoleted; therefore, consulta- 
tion with the factory is recommended. 
aK conver aaen Gaia onven 
SELECTOR F 
OS 8 
Block Diagram of a 4-Digit 
Multiplexed Display 
FIGURE 10 
TABLE 1 

Single Digit Decoder/Drivers 
PART # MFGR If/seq TYPE COMMENTS 
7447 Fairchild 40 ma CA _ BCD-to-7 seg, open coil, ripple binkng 
74247 Hitachi 
7446 Motorola 

National 

Signetics 

Teledyne 

Tl 
7448 Fairchild 6 ma CC BCD-to-7 seg, int pull-up, ripple bInkng 
74248 Hitachi 

Motorola 

National 

Signetics 

T! 
7449 Fairchild 8ma CC BCD-to-7 seg, open coll, binkng input 
74249 Hitachi 

Motorola 

National 

Signetics 

Tl 
DS8857 National 60 ma CA BCD-to-7 seg decoder, ripple bInkng 
DS8858 National 50 ma CC BCD-to-7 seg decoder, ripple binkng 
CD4511 Fairchild 25 ma CC BCD-to-7 seg, latched, binkng 
4511B National 
MC14511 Motorola 
DS8647 National 10ma CC 9seg drivers 
DS8648 
NE587 Signetics 50 ma CA BCD-to-7 seg, latched, ripple bInkng, vari current 
NE589 Signetics 50 ma CC BCD-to-7 seg, latched, ripple bInkng, vari current 
CA3161E RCA 25 ma CA BCD-to-7 seg, constant current drivers 
9368 Fairchild 20 ma CC BCD-to-7 seg, ripple binkng 
9374 Fairchild 15 ma CA BCD-to-7 seg, ripple binkng 
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Notes 





TABLE 1, Continued 


Multi-Digit Display Drivers: 








MM5450 National 25 ma CA 34 seg serial input, brightness control 

MM5451 National 25 ma CA 35 seg serial input, brightnes control 

MM74C912 National 100ma CC 6digit, 7 seg+decimal, BCD decoder, output enble 
MM74C911 National 100ma CC 4digit, 8 seg controller/seg driver 

MM74917 National 100ma CC 6digit, 7 seg+decimal, Hex decoder, output enble 
DS8669 National 25 ma CA Dual BCD-to-7 seg decoder/driver 

CA3168E RCA 25 ma CA Dual BCD-to-7 seg decoder/driver 

ICM7212 Intersil 8ma CA 4digit, latched, 28 seg drivers, brightness cnt! 
ICM7212A 

ICM7212M 

ICM7212AM 

ICM7218A Intersil 20 ma CA 8 digit, 8 seg (decoded/spcl), w/mem/drivers 
1CM7218B Intersil 10 ma CC 8digit, 8 seg (decoded/spcl), w/mem/drivers 
1CM7218C Intersil 20 ma CA 8 digit, 8 seg(hex/bcd), w/mem drivers 

ICM7218D Intersil 10 ma CC 8 digit, 8 seg(hex/bcd), w/mem/drivers 

ICM7218E Intersil 20 ma CA 8 digit, 8 seg (decoded/spcl), w/mem drivers, cntls avble 
TSC700A Teledyne tima CA 4 digit decoder/driver, parallel output, brightness cntl 
TSC7212A Teledyne 5 ma CA 4digit decoder/driver, parallel output, brightness cnt! 
SAA1060 Signetics 40 ma CA 16 element serial in/paratlel out driver 

SDA2014 Siemens 12ma CC 2or4digit, serial bcd input 

$DA2131 Siemens 20 ma CA 16 element, serial input 

Other Drivers: 

XR-2000 Exar 400 ma_ sink 5 darlington transistors, MOS-to-LED 

XR-2201 Exar 500 ma_ sink 7 darlington transistors, open collector w/diodes 
XR-2202 TTL-to-LED, compatible to Sprague (ULN-xxxx) 
XR-2203 

XR-2204 

CA3081 RCA 100 ma_ sink 7 common emitter transistor array 

CA3082 RCA 100 ma source 7 common collector transistor array 

9665 Fairchild 250ma_ sink 7 common emitter darlington transistor array 
9667 





Bar Graph Drivers: 





UAA180 Siemens 10 ma n.a. 12 element bar driver 
LM3914 National 2-20ma _ n.a. 10 element dot/bar linear output driver 
LM3915 National 1-30 ma _n.a. 10 element dot/bar log output driver 
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Common Anode Display 
FIGURE 5 


Another factor is the different drivers go low or high, 


DATA INPUT 


7447 or EQUIV. 





Common Cathode Display w/Driver 
FIGURE 6 





DATA 
INPUT 


Common Anode Display w/Driver 
FIGURE 7 


or can be wired into different configurations. ee 
11- 


7447 
or EQUIV. 


Open Collector Type Driver 
w/Common Anode Display 
FIGURE 8 








Open Collector Type Driver 
w/Common Cathode Display 
FIGURE 9 


From figures 6/7/8/9, it may appear obvious to 
combine the seven (7) series resistors (Rs) into one 
common resistor in the common line. However this 
should not be done because of the possible variation 
in Vf from segment to segment. This variation in Vf 
can cause a variation in current, resulting in seg- 
ment brightness differences. 


Table 1 is a list of some of the most common LED 
drivers available. Besides having different current 
drive capabilities, one product may have a feature 
which may make them easier to use in a particutar 
application. 


— Serial vs parallel input data 

— Data latching type drivers 

— Blanking 
— Drive the ripple blanking input (rbo) with 

pulse width modulation to very brightness. 

— Multi-digit drivers 

— Constant current drivers 

— Advantage of aconstantcurrent driver is 
the change of Vf will not affect the bright- 
ness. This is important with different 
color LED’s. 





Application 
Notes 





SIEMENS 


The DLX 713X, 5x7 Dot Matrix 
Intelligent Display® Device 


Appnote 25 


by Dave Takagishi 


This application note is intended to serve as a design Package 
and application guide for users of the DLO 7135, and 
DLG 7137 Siemens Optoelectronics Division Intelligent 
Displays. The information presented covers device 
electrical description, operation. general circuit design 
considerations, and interfacing to microprocessors. 


The 35 dots form a 0.48 x 0.68 inch overall character 
size ina 0.700 x 0.800 inch dual-in-line package. The 
+50 degree wide viewing angle complements the 
large display and is the ideal display for the indus- 
trial control application. Display construction is a 
filled reflector type with the intregrated circuit in the 
back and then filled with |C-grade epoxy. This 
. Pay results in a very rugged part which is quite imper- 
Electrical Description vious to moisture, shock, and vibration. 
If you have never designed a system using a dot 
matrix display before, you cannot appreciate the 
simplicity of using the DLX 713x Intelligent Alpha- 
numeric 5x7 Dot Matrix Display. The intelligent ; 
display contains memory, character generator, NDIDATOR 700 080 DIA. REF 
multiplexing circuits, and drivers built into a single ee 
package. 


Figure 1 is a block diagram of the DLX 713x. The 


6 
unit consists of 35 LED die arranged ina 5x7 pattern (an ~E 2050. 
and a single CMOS integrated circuit chip. The IC (508) 
chip contains the segment drivers, digit drivers, 96 " 
character generator ROM, memory, multiplex and ie re. 







blanking circuitry. 
125 295 : 
tus 3 aie) 
26 (47) 


PRODUCT 
MARKING 
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oe = <9 Pe | OOOOO ! Physical Dimension Inches 
a Ss = | O O Q Ss O | FIGURE 2 
COO OS 
/O0000 | 











me (ei 
Guneces COLUMN Electrical Inputs 

acaul coils PIN Name PIN Name 

1 Voc 14 D6 data input (msd) 
a) 2 LT lamp test 13 D5 data input 
BLO BLi LT 3 CE chip enable 12 D4 data input 
4 WR write 11 D3 data input 
5 BL1 brightness 10 D2 data input 
7 F 6 BLO brightness 9 D1 data input 

Bae s* Block Diagram 7 GND 8 DO data input (Isd) 


FIGURE 1 
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Pin Description 


Positive Supply +5 volts 

Ground 

Data Lines 
see figure 3 for character set 

Chip Enable (active low) 
This determines which device in an 
array will accept data 

Write (active low) 
Data and chip enable must be 
present and stable before and after 
the write pulse (see data sheet for 
timing) 

Blanking Control Input (active low) 
Used to control the level of display 

x22 brightness 

LT Lamp Test (active low) 

Causes all dots to light at % bright- 


Vcc 
GND 
DO-D6 


ness 
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Character Set 
Figure 3 


Operation 


In a dot matrix display system, it is advantageous to 
use a multiplexed approach with 12 drivers (5 digit + 
7 segments) rather than 35 segment drivers. This 
obviously reduces the number of drivers and inter- 
connections required. A multiplexed system must 
be a synchronous system or the digits or elements 
may have different on (lit) times and therefore 
varying brightness. 

The DLX 713x is an internally multiplexed display 
but the data entry is asynchronous. Loading data is 
similar to writing into a RAM. Present the data, 
select the chip, and give a write signal. For a multi- 
digit system, each digit has its own unique location 
and will display its contents until replaced by 
another code. 

The waveforms of figure 4 demonstrates the relation- 
ship of the signals required to generate a write 
cycle. Check the data sheet for minimum values 
required for each signal. 
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Timing Characteristics 
Figure 4 


Display Blanking and Dimming 


The DLX 713x Intelligent Display has the capability of 
three levels of brightness plus blank. Figure 5 shows the 
combination of BLO and BL1 for the different levels of 
brightness. The BLO and BL1 inputs are independent of 
write and chip enable and does not affect the contests of 
the internal memory. A flashing display can be achieved 
by pulsing the blanking pins at a 1-2 hertz rate. Either 
BLO or BL1 should be held high to light up the display. 


Dimming and Blanking Control 


Brightness Level C1 BLO 
Blank 0 0 
% brightness 0 1 
% brightness 1 0 
full brightness 1 1 


Lamp Test 


The lamp test when activated causes all dots on the 
display to be illuminated at half brightness. It does 
not destroy any previously stored characters. The 
lamp test function is independent of chip enable, 
write, and the settings of the blanking inputs. 

This convenient test gives a visual indication that all 
dots are functioning properly. Because of the lamp 
test not affecting the display memory, it can be used 
as a cursor or pointer in a line of displays. 


Application 


Notes 








General Design Considerations 


When using the DLX 713x on a separate display 
board having more than 6 inches of cable length, it 
may be necessary to buffer all of the input lines. A 
non-inverting 74365 hex buffer can be used. The 
object is to prevent transient current into the DLX 
713x protection diodes. The buffers should be 
located on the display board and as close to the 
displays as possible. 

Because of high switching currents caused by the 
multiplexing, local power supply by-pass capacitors 
are also needed in many cases. These should be 6 or 
10 volt, tantalum type having 5 - 10 uf capacitance. 
The capacitors may only be required every 6-7 
displays depending on the line regulation and other 
noise generators. 

If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the 
ground and the +5 volt wires. More than 0.2 volt drop 
(at 100ma per digit) should be avoided, since this 
loss is in addition to any inaccuracies or load 
regulation of the power supply. 


The 5 volt power supply for the DLX 713x should be 
the same one supplying the Vcc to all logic devices. 
If aseparate supply must be used, then local buffers 
should be used on all the inputs and these buffers 
should be powered from the display power supply. 
This precaution is to avoid line transients or any 
logic signals to be higher than Vcc during power up. 


Interfacing 


For an eight digit display using the DLX 713x, interfacing 
to a single chip microprocessor such as the 8748 is easy 
and straight forward. One approach may be to dedicate 
one port for the seven data signals and another 8-bit port 
for the write signals. The schematic is shown in Figure 6. 















































i 
8748 
5 ast oust 
D6 in Ss 
DLX 713x with 8748 
Figure 6 
; SUBROUTINE TO LOAD AN 8-DIGIT 
; DISPLAY USING THE DL7135 
; DATA IN RAM 10H-17H (MSD-LSD) 
INIT: ORL P1,4#40FFH ; PORT 1 ALL HIGH (WRITE) 
ORL P2,#00H ; PORT 2 ALL LOW (DATA) 
MOV R1,#OFH ; RAM ADDRESS — 1 
MOV R2,#0FEH ; WRITE PULSE 
MOV R3,#08H ; COUNTER 
START: INC R1 ; INCREMENT RAM POINTER 
DATA: MOV A,@R1 ; FETCH DATA FROM RAM 
OUTL P2,A ; LOAD PORT 2 
MOV A,R2 ; RECALL WRITE 
RR A >; SHIFT A TO NEXT WRITE 
MOV R2,A ; SAVE WRITE 
WRITE: OUTL P1,A ; SEND WRITE PULSE 
MOV A,#OFFH > WAIT 
OUTL P1,A ; RESET WRITE PULSE 
DJNZ R3,START ; LOAD COMPLETE? 
RET ; RETURN TO MAIN PROGRAM 
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1/O or Memory Mapped System 


For a memory mapped system using a processor 
such as the 8080 or 8085, the interfacing is also 
straight-forward. Each display is treated as a 
memory location with its own address, like another 
1/0 or RAM location. 


SiS Sa ey, 













































































8-DLX-713x 
1 
Ua ef 
8080 | DATA 
OR | 
8085 | lOW 
SYSTEM | L l L] | I 
1 
ea, 
t Ay 
| ADDRESS a 8 
= COOx z 
Block Diagram for 8-Digit 
DLX 713x Dot Matrix Display 
Figure 7 
ROUTINE FOR AN 8 DIGIT DISPLAY 
; USING THE DLX 713x AND 
- 8085 OR 8080 MICROPROCESSOR 
; DATA TO BE DISPLAYED IS IN 
; AO(LSD) THRU A8(MSD) 
DISPLAY ADDRESS CO0Xx 
LSD IS RIGHT MOST DIGIT 
DOES NOT SAVE REG A,B,H,L,D,E 
DADD EQU  OAO000H DATA ADDRESS LOCATION 
DPAD EQU  O0CO00H DISPLAY ADDRESS LOCATION 
LEN EQU 08H DISPLAY LENGTH 
ORG 100H 
DISP: LX! H,DADD LOAD DATA ADDRESS 
LXI D,DPAD LOAD DISPLAY ADDRESS 
MV! _B,LEN LOAD DISPLAY LENGTH 
DISP1: MOV A.M GET DATA 
XCHG > XCHG H/L & D/E 
MOV MA LOAD DISPLAY FROM REG A 
XCHG RESTORE H/L & D/E 
INX  D INCREMENT DISPLAY ADDRESS 
INX =H INCREMENT DATA ADDRESS 
DCR B DECREMENT LENGTH COUNTER 
JNZ  DISP1 END OF DISPLAY? 
RET RETURN TO MAIN PROGRAM 
Conclusion 


Note that although other manufacturer's products 
are used in the examples, this application note does 
not imply specific endorsement, or warranty of 
other manufacturer's products by Siemens. The 
interface schemes shown demonstrate the simpli- 
city of using the DLX 713x Dot Matrix Intelligent 
Display. Slight timing differences may be encoun- 
tered for various microprocessors, but can be 
resolved similar to those encountered when using 
different RAM’s. The techniques used in the ex- 
amples were shown for their generality. The user 
will undoubtedly invent other schemes to optimize 
his particular system to its requirements. 


SIEMENS 


SFH 900 — A Low-Cost Miniature 
Reflex Optical Sensor 


Appnote 26 


Whether for an industrial plant or a hobbyists’ drilling machine, an electric drive will hardly be acceptable 
nowadays without speed control. Incremental bar patterns simply applied to rotating shafts can be detected 
by the new Siemens reflex optical sensor, the SFH 900. The information can be processed with a minimum of 
circuitry, whether for a high rate of black-to-white transitions or just single, slow transitions. 





Construction 


The SFH 900 optical sensor is a remarkable component 
even by virtue of its shape alone. Its maximum height of 
2.2 mm is in the trend of today’s electronics, of putting a 
large number of functions into a very small space. The 
small dimensions allow it to be used where ordinary 
optical sensors run into space or other problems. Fig. 1 is 
an enlarged picture of the device. Dimensions and pin 
configuration are shown in Fig. 2. 


Fig.1 SFH 900 reflex optical sensor, front and back 
view, shown here three times normal size 


Fabricated by lead frame technique in a thermoplastic 
package, the sensor uses a GaAs infra-red diode as a 
radiation emitter and a large-area phototransistor as the 
detector. High sensitivity is ensured by a 1 mm radiation 
sensitive area and a current gain of almost 1000. The 
effect of unwanted ambient light is almost screened out 
by a filter. 


Two fixing notches are a help in mounting the device. 
Lead frame technology accurately locates the optically 
active areas relative to these notches and thus to the 
component body. Fig.3 is an example of one form of 
mounting. 














Fig.2 Outline dimensions and pin connections of SFH 900 


























Radiation sensitive Pin connections 
1 3 
— ee 9 
i a 
S = 
chin 4 & 
stir “4 3 
-_ Y24 
i 1,2 A optional 
0.9 52+04mm 
13.3+1 mm 


2 
1 Emitter anode 
2 Emitter cathode/ 
detector emitter 
3 Detector collector 
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Application 





Characteristics 


Main technical data are given in the Table. Turn-on and 
turn-off times are also important. These depend essen- 
tially on the collector current 7, and the load resistance 
R.. Typical switching times for J, = 1mA and RAR, = 1 kQ 
are 50 to 70 us. 

The user will be mainly concerned with the following 
points: 

e What collector current, Jo, can be expected under 
given static conditions? 

e What are the signal amplitudes when scanning bar 
patterns of different pitches? 

e What is the temperature dependence of the collector 
current and what is the repeatability of the measured 
values? 


Collector current 

Dependence of collector current on emitter diode forward 
current J; is almost linear at forward currents above 
10 mA, as can be seen from Fig. 4. At currents below 
1 mA the dependency shows almost a square law. The 
measurement was made with a standard reflector (Kodak 
neutral white test card, r= 90%) at a distance of 1 mm. 
Fig.5 shows /, characteristics for distances of 0.2 to 
10mm at a constant forward current of 10mA. The 
curves are for four different reflecting materials: two 
standard Kodak reflectors with 15% and 90% reflection, 
polished aluminium and a strongly absorbing foil. DC-fix 
adhesive tapes and other tapes commonly used for 
printed circuit layouts proved particularly suitable. It 
should be mentioned that the curve for polished alu- 
minium in Fig.5 is very similar to the Kodak reflector 
response with r = 90%, in spite of the reflection being 
mirrored by the metal and diffused by the standard 
reflector, as a result of the wide directional characteristics 
of the emitter and detector. 

At short distances (e. g. d = 0.25 mm) very large changes 
of current per unit distance are obtained. Because of 
these steep edges, which can only be used dynamically, 
the SFH 900 may also be utilized as a microphone. 


Fig.3 Suggestion for mounting the SFH 900. 
Projections N in the flexible plastic clamp locate in 
corresponding notches in the body of the optical sensor 





Fig.4 SFH 900 collector current J, as a function of 
forward current J; with 90% diffuse reflectin at distance 
d= 1mm and with U, =5V 
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Fig.5 SFH 900 collector current /, as a function of 
reflector distance d with different reflector materials 
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Forward current J; = 10 mA 
Operating voltage Us = 5 V. 
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Emitter (GaAs infra-red diode) 
Reverse voltage 

Forward dc current 

Surge current (f = 10 us) 
Power dissipation (Tamp = 40 °C) 
Thermal resistance 


Detector (silicon phototransistor) 
Collector-emitter voltage 

Emitter-collector voltage 

Collector current 

Total power dissipation (Tam) = 40 °C) 
Collector-emitter leakage current (Uce = 10 V) 
Photocurrent under ambient fight (Uce = 5 V) 
(E, = 0.5 mW/cm?) 


Reflex optical sensor 

Storage temperature range 

Ambient temperature range 

Junction temperature 

Total power dissipation (Tamp = 40 °C) 
Collector current 

(Up = 10 mA; Uce = 5 V; d= 1 mm) 


Table Selective characteristics of SFH 900 


Resolution of black-and-white patterns 

As can be seen from Fig. 5, strongly reflecting and badly 
reflecting materials give collector currents differing by a 
factor of about 25. Strongly reflecting means »white«, 
badly reflecting »black«. 

If a black-to-white transition is scanned, the displace- 
ment distance between the »fully white« signal and the 
»fully black« signal is 4 to 5 mm (Fig. 6). 

If, in contrast, a regular bar pattern is scanned, the signal 
amplitude becomes smaller the smaller the bar width. 
Fig. 7 shows clearly how the excursion is affected: the 
maximum white signal becomes smaller with decreasing 
bar width, while the minimum black signal becomes 
larger. Fig. 8 shows the signal excursion itself, to make it 
clearer. Here a regular pattern and a single white bar are 
compared. The excursion is referred to a single black-to- 
white transition corresponding to a 100% signal ex- 
cursion. 

A bar width of 3mm can thus be detected without 
significant loss of sensitivity. The signal excursion, how- 
ever, drops to as low as 10% using a grid of 1 mm bar 


Fig.6 Resolution of a black-to-white transition. Relative 
collector current as a function of sensor position s 
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Up 6 Vv 
Tr 50 mA 
les 1.5 A 
Prot 80 mW 
Rinau 750 K/AW 
Ucto 30 Vv 
Io 10 mA 
Prot 100 mw 
T ceo 20 (= 200) nA 
Ip <3 mA 
Ts —40 to +85 °C 
Ty -40 to +85 °C 
7 100 °C 
Prot 150 mW 
SFH 900-1 log 20.3 mA 
SFH 900-2 Ice >0.5 mA 















Fig.7 Maximum and minimum collector current when 
scanning a black-white pattern 




















I, 100 
(rel) % 
| 80 — 
Max. white signal 
60 


40 





in. black si 
20 


























0 1 2 3 4 5 mm 6 
——» Bar width 












Fig.8 Relative signal excursion as a function of white 
bar width 
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width. An apparently higher signal excursion is obtained 
when a single 1mm wide white bar on a black back- 
ground is scanned. The result is then about a 30%, as 
shown in Fig. 8. 

The optical sensor can be used for scanning in any 
position, regardless of whether the emitter-detector axis 
is at right-angles to the scanning direction. Tests have 
shown that the device sensitivity is independent of 
direction. If a white spot on a black background (or vice- 
versa) is to be detected without loss of sensitivity, this 
should have a minimum area of 5x5 mm. From this we 
can conclude that a pattern bar must not be larger than 
5mm. 

Thus the resolution capability of the SFH 900 seems to 
be limited to bar widths of 1 to 2mm minimum. In fact, 
however, considerably higher resolutions can be ob- 
tained when gratings are used. An example is given 
below. 


Temperature dependence 

The temperature dependence of the output signal is 
shown in Fig. 9. This fortunately very small dependence 
results from the combination of the temperature depen- 
dent diode emission (approx. —0.55%/K) with the tem- 
perature dependent current gain of the phototransistor 
(approx. +0.9%/K). As these two parameters partly 
compensate for each other the temperature dependence 
of the output signal is fairly small. 

There is a spread of characteristics in the different 
devices but they remain within the specified tolerance 
range, allowing for ageing, with a probability of at least 
95%. 


Applications 


Speed control for dc motors 

A simple speed regulator circuit for small dc motors can 
be designed using the TCA 955 device. Fig.10 is an 
example. The teeth of a toothed wheel on the motor shaft 
serve as reflectors (40 teeth on a wheel of approx. 60 mm 
diameter). Pulses from the optical sensor are converted 
by the TCA 955 into a dc voltage proportional to speed. 
The pulse signal is first amplified, then frequency dou- 
bled, then fed to a monostable which produces a square 
wave with a constant pulse duration determined by the 
R, C, product. The mean value of this pulse train is 
determined by capacitor C2 and an 8.7 kQ internal 
resistor. 

The voltage present at C2, still with a slight triangular 
modulation, is compared with an internal set value. The 
difference is amplified and determines the duty cycle in 
the subsequent mark-to-space ratio converter. The 
motor is connected to the operating voltage via a BD 675 
switching stage, which runs to the rhythm of the duty 
cycle. A larger mark-to-space ratio causes the speed to 
increase. The desired frequency can be set by P1 over a 
wide range. 


Speed control for ac motors 

This is mainly intended for use in the consumer field, in 
such things as kitchen appliances and drilling machines. 
It is important that the speed indicator should have a very 
low current consumption as it is supplied from a simple 
line rectifier circuit using a series resistor. The specimen 
circuit in Fig.11 has an emitter diode current of only 
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Fig.9 Relative collector current as a function of 
temperature 
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2 mA. Signal processing and triac triggering are done by 
the new TLB 3101 phase control IC. Total current needed 
for control is around 7 mA, including the SFH 900. 
Pulses from the optical sensor are first amplified, then 
converted by a monostable to constant pulse width and 
finally filtered to give a mean value. By comparison with a 
sawtooth voltage the gate trigger time for the triac is 
fixed. A soft start is given by transistor T1. 

The range of speed regulation is 5000 to 15000 rpm. The 
reflector is a disc mounted on the motor shaft, and at its 
periphery this disc has, as an example, 5 pairs of black 
and white segments. 


Shaft encoder with direction sensing 

This example shows how gratings can be used to give a 
considerable increase in resolution. A transparent disc of 
about 130 mm diameter has an array of 200 opaque bars 
at its periphery (Fig. 12a). The bar width is thus about 
1mm. A second grating with reflecting white bars is 
placed under the disc. If the disc pattern and the grating 
beneath are set gap to gap, the detector »sees« 100% 
black. If the bars of the two gratings are on top of each 
other the image appears as 50% white. So, when the disc 
is rotating the useful amplitude is therefore about 50% of 
the full black-to-white excursion. 

The grating pattern is constructed so that one half is 
displaced by 90° of a grid period with respect to the other 
half. If a reflex optical sensor is assigned to each haif, on 
rotation of the disc the output signals will be roughly 
sinusoidal and displaced by 90° from each other. This 
means that patterns of half bar width can be successfully 
resolved. 

In further processing both sinewave voltages are con- 
verted into square waveforms, also phase-shifted by 90° 
(Fig. 13). 
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Fig.10 Speed regulator using SFH 900 reflex optical sensor and TCA 955 integrated speed control 
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Fig.11 Speed regulator for an ac motor using SFH 900 and TLB 3101 


















22kQ | | 100k2 
25kQ 19K 1.5 nF 100k 1kQ 
wa = Liss * | =a 
47kQ 01 uF 
ae 
BAY61 47 nF 470kQ 0,22 uF 10n ZN BAY61 hive 
me = nie ¥ 
8 [5 7 13 [] 180 |@ 
10 
Do 1202 
| te | {_ 















AV. 
json | 
ate 


























So 2 UF za a ee ah ta 22 nF 
100kQ f]r16k0 L l 
aa BAY61 nee 
aes 
ee 

















11-63 


Notes 


Application 


The rising edge of on square-wave (signal 1) is used for 
counting. It triggers a monoflop which generates a 
pulse of short duration relative to the square-wave 
period. The other, 90° shifted, square-wave controls the 
direction of the counter (Low = forward, High = back- 
ward). 

According to the direction command, the conditions in 
Fig. 13 come into effect. The active clock edge coincides 
with either the low level or the high level of signal 
2. Counting therefore takes place in accordance with 
forward or backward rotation of the shaft. Fig. 14 gives 
the detailed circuit diagram of the shaft encoder. 

The counter used has a range of two decades and gives 
the BCD separately for each digit. 

A 7-segment decoder-driver follows this foreach of the 
two LED displays. The number of digits can be increased 
by cascading several stages. 

For the purposes of explanation any bar in the pattern 
can be considered as the starting point and the counter 
reset to zero using the reset key. If now the disc is turned 
at any speed in either direction with respect to the 
stationary mark, the counter indicates the bar number 
difference with respect to the starting point. As only dc 
voltage coupling is used the rotational speed may have 
any arbitrary minimum value. 


Fig.12 Example of a patterned disc (a) and its counting 
grid (b) 





Fig.13 Waveforms showing the operation of a shaft 
encoder with direction sensing 
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Fig.14 SFH 900: circuit for shaft encoder with direction sensing 
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SIEMENS 


The DLO 4135/DLG 4137 


5 x7 Dot Matrix Intelligent Display® 


Appnote 28 


by Dave Takagishi 


This application note is intended to serve as a design 
and application guide for users of the DLO 4135 and 
DLG 4137 Siemens Opto Intelligent Displays. The 
information presented covers device electrical descrip- 
tion, operation, general circuit design considerations, 
and interfacing to microprocessors. 


Electrical Description 


If you have never designed a system using a dot matrix 
display before, you cannot appreciate the simplicity of 
using the DLO 4135/DLG 4137 Intelligent Alphanu- 
meric 5x7 Dot Matrix Display. The intelligent display 
contains memory, character generator, multiplexing 
circuits, and drivers built into a single package. 


Figure 1 is a block diagram of DLO 4135/DLG 4137. 
The unit consists of 35 LED die arranged in a 5x7 pat- 
tern and a single CMOS integrated circuit chip. The 
IC chip contains the segment drivers, digit drivers, 
96 character generator ROM, memory, multiplex and 
blanking circuitry. 
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DLO 4135/DLG-4137 BLOCK DIAGRAM 
FIGURE 1 
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Package 


The 35 dots forma 0.30 x 0.43 inch overall character size 
ina .500 x 1.00 inch dual-in-line package. The +50 de- 
gree wide viewing angle complements the display and is 
the ideal display for industrial control applications. 
Display construction is a filled reflector type with the 
integrated circuit in the back and then filled with IC- 
grade epoxy. This results in a very rugged part which is 
quite impervious to moisture, shock, and vibration. 


100 
100 (2.54) 
(2.54) 
PIN 1 INDICATOR 













065 TYP 
(.165) 
PRODUCT 
MARKING 

LUMINOUS 

INTENSITY 


CODE J 
100 
(2.54) 


Physical Dimensions in Inches (mm) 
FIGURE 2 


DATE CODE 


012 
(.30) 


k eq 7I 



































is? DLO 4135/DLG 4137 PIN FUNCTIONS 
PIN FUNCTION PIN FUNCTION 
1 LT LAMP TEST 9 DO DATALSB 

2 WR WRITE 10 Fp DATA 

3 | BL1 BRIGHTNESS 1 D2 DATA 

4 BLO BRIGHTNESS 12 D3 DATA 

5 NO PIN 43 D4 DATA 

6 NO PIN 14 D5 DATA 
7 CE CHIP ENABLE 15 D6 DATAMSB 

8 GND 16 + VCC 














Pin Description 


Vcc Positive Supply +5 volts 

GND Ground 

DO-D6 Data Lines 

=, see figure 3 for character set 
CE Chip Enable (active low) 


This determines which device in an 
ee array will accept data 
WR Write (active low) 
Data and chip enable must be 
present and stable before and after 
the write pulse (see data sheet for 
timing) 


BLO,BL1 Blanking Control Input (active low) 
Used to control the level of display 

= brightness 

LT Lamp Test (active low) 


Causes all dots to light at % bright- 
ness 


CHARACTER SET 


Tel HILT AT UPR bea 
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_ ba te pe Pie yi Pei aH 
oe bsbdrex| ofil2t3statsftet7:s[oia 
HEN 2 Jd) 
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Character Set 
FIGURE 3 


Operation 


In a dot matrix display system, it is advantageous to 
use a multiplexed approach with 12 drivers (5 digit + 
7 segments) rather than 35 segment drivers. This 
obviously reduces the number of drivers and inter- 
connections required. A multiplexed system must 
be a synchronous system, or the digits or elements may 
have different on (lit) times and therefore varying 
brightness. 


The DLO 4135/DLG 4137 is an internally multiplexed 
display, but the data entry is asynchronous. Loading 
data is similar to writing into a RAM. Present the data, 
select the chip, and give a write signal. For a multi-digit 
system, each digit has its own unique address location 
and will display its contents until replaced by another code. 





The waveforms of Figure 4 shows the relationship 
of the signals required to generate a write cycle. 
Check the data sheet for minimum values required for 
each signal. 
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Timing Characteristics 
FIGURE 4 


Display Blanking and Dimming 


The DLO 4135/DLG 4137 Intelligent Display has the 
capability of three levels of brightness plus blank. Fi- 
gure 5 shows the combination of BL@ and BL1 for the 
different levels of brightness. The BLY and BL1 inputs 
are independent of write and chip enable and does not 
affect the contents of the internal memory. A flashing 
display can be achieved by pulsing the blanking pins ata 
1-2 hertz rate. Either BL@ or BL1 should be held high to 
light up the display. 


Brightness Level 


Blank 

% brightness 
Ye brightness 
full brightness 





Dimming and Blanking Control 
FIGURE 5 


Lamp Test 


The lamp test when activated causes all dots on the 
display to be illuminated at half brightness. It does 
not destroy any previously stored characters. The 
lamp test function is independent of chip enable, 
write, and the settings of the blanking inputs. 

This convenient test gives a visual indication that all 
dots are functioning properly. The lamp test can be used 
as acursor or pointer in a line of displays because it does 
not affect the display memory. 





11-67 


Apptication 


Notes 





General Design Considerations 


When using the DLO 4135/DLG 4137 on a separate 
display board having more than 6 inches of cable length, 
it may be necessary to buffer all of the input lines. A non- 
inverting 74365 hex buffer can be used. The object is to 
prevent current transient into the DLO 4135/DLG 4137 
protection diodes. The buffers should be located on the 
display board and as close to the displays as possible. 


Because of high switching currents caused by the multi- 
plexing, local power supply by-pass capacitors are also 
needed in many cases. These should be 10 volt, tantalum type 
having 5 - 10 uf capacitance. The capacitors may only be 
required every 6-7 displays depending on the line regulation 
and other noise generators. 


\f small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground 
and the +5 volt wires. More than 0.2 volt drop (at 100ma 
per digit) should be avoided, since this loss is in addition 
to any inaccuracies or load regulation of the power 
supply. 


The 5 volt power supply for the DLO 4135/DLG 4137 
should be the same one supplying the Vcc to all logic 
devices. If a separate power supply must be used, then 
local buffers should be used on all the inputs. These 
buffers should be powered from the display power 
supply. This precaution is to avoid line transients or any 
logic signals to be higher than Vcc during power up. 


Interfacing 


For an eight digit display using the DLO 4135/DLG 4137 
interfacing to a single chip microprocessor, such as the 
8748, is easy and straight forward. One approach may be 
to dedicate one port for the seven data signals and 
another 8-bit port for the write signals. The schematic is 
shown in Figure 6. 


Subroutine to Load an 8-Digit Display 
using the DLO 4135/DLG 4137 


- DATA IN RAM 10H-17H (MSD-LSD) 
INIT: ORL P1,#0FFH ; PORT 1 ALL HIGH (WRITE) 

ORL P2,#00H  ; PORT 2 ALL LOW (DATA) 

MOV A1,4O0FH ; RAMADDRESS —1 

MOV R2,#0FEH ; WRITE PULSE 

MOV R3,#08H ; COUNTER 
START: INC Rj - INCREMENT RAM POINTER 
DATA: MOV A,@R1 ; FETCH DATA FROM RAM 


OUTL P2,A ; LOAD PORT 2 
MOV A,R2 ; RECALL WRITE 
RR A > SHIFT A TO NEXT WRITE 
MOV R2,A : SAVE WRITE 
WRITE: OUTL P1,A ; SEND WRITE PULSE 
MOV A,#OFFH >; WAIT 
OUTL P1,A ; RESET WRITE PULSE 
DJNZ R3,START ; LOAD COMPLETE? 
RET ; RETURN TO MAIN PROGRAM 
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1/O or Memory Mapped System 


For a memory mapped system using a processor 
such as the 8080 or 8085, the interfacing is also 
straight-forward. Each display is treated as a 
memory location with its own address, like another 
1/O or RAM location. 


Routine for an 8-Digit Display using the 
DLO 4135/DLG 4137 and 8085 or 8080 Microprocessor 


DATA TO BE DISPLAYED IS IN 
AO(LSD) THRU A7 (MSD). 


DISPLAY ADDRESS C00xX 
LSD IS RIGHT MOST DIGIT 


DOES NOT SAVE REG A,B,H,L,D.E 
DADD EQU_ OA000H 


DPAD EQU- O0CO00H 
LEN EQU 08H 


DATA ADDRESS LOCATION 
DISPLAY ADDRESS LOCATION 
DISPLAY LENGTH 


ORG 100H 


DISP: LX] H,DADD 
LX! D,DPAD 


LOAD DATA ADDRESS 
LOAD DISPLAY ADDRESS 


MVI B,LEN ; LOAD DISPLAY LENGTH 
DISP1: MOV A.M ; GET DATA 
XCHG ; XCHGH/L & D/E 
MOV MA ; LOAD DISPLAY FROM REG A 
XCHG ; RESTORE H/L & D/E 
INX D : INCREMENT DISPLAY ADDRESS 
INX H : INCREMENT DATA ADDRESS 
DCR B ; DECREMENT LENGTH COUNTER 
JNZ DISP1 ; END OF DISPLAY? 
RET ; RETURN TO MAIN PROGRAM 
Conclusion 


Note that although other manufacturer's products are 
used in the examples, this application note does not 
imply specific endorsement, or warranty of other manu- 
facturer's products by Siemens. The interface schemes 
shown demonstrate the simplicity of using the 
DLO 4135/DLG 4137 Dot Matrix Intelligent Display. 
Slight timing differences may be encountered for var- 
ious microprocessors, but can be resolved using similar 
methods as those used when using interfacing micro- 
processors with various RAMs. The techniques used in 
the examples were shown for their generality. The user 
will undoubtedly invent other schemes to optimize his 
particular system to its requirements. 
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SIEMENS 


Serial Intelligent Display 


Appnote 29 


by Dave Takagishi 


This application note describes a method of obtaining a 
serial input display with a selected number of digits 
using an 8051/8031 microprocessor and DL 2416 Intel- 
ligent Displays. The very popular DL 2416 has been 
selected as the example for this Application Note; 
however, the information contained herein can also be 
applied to other Intelligent Dispiays. (Refer to Intelligent 
Display Product Guide) 


Introduction 


A parallel bus configuration is frequently used to 
transfer data to a microprocessor when it is used ona 
single card system. However, if the system is not 
physically small in number of chips or has multiple 
cards, data handling becomes cumbersome and costly. 
For long distances, serial communications over a two 
(2) or four (4) wire link is desirable and is economically 
attractive. However, the trade-off between cost and 
speed has to be considered by the designer. 


Description 


The DL 2416 ‘Intelligent Display’ is a .160” four (4) 
character, 17 segment, LED display module with “On- 
Board” memory, character generator, multiplexer and 
display drivers integrated into a custom integrated 
circuit. This eliminates the necessity to design external 
circuitry normally required to drive a multiplexed 
display. Using these important attributes of the Intel- 
ligent Display, the designer now only has to provide for 
interfacing, which is a seven-bit ASCII parallel code, a 
two-bit address, and a write signal. The procedure for 
writing these commands is similar to those used for an 
external Random Access Memory. 


The serial/parallel and parallel/serial conversion is 
normally accomplished by using a UART (Universal 
Asynchronous Receiver/Transmitter) or a USART 
(Universal Synchronous/Asynchronous Receiver/Trans- 
mitter). The 8031 is a very attractive mircrocontroller to 
use in this application because it has an integral UART. 
This integral UART provides the designer with the 
means for controlling the conversion of serial into 
parallel information or vice-versa. The 8031 has more 
RAM than the popular 8048, but the operation and 
instruction sets are very similar. Refer to the 8031 data 
sheet for a complete description of the product. 


11-70 


Circuit Description 


The block diagrams of the 8031 (Fig. 1) andthe DL 2416 
(Fig. 2) show the internal structure of these devices. By 
combining the DL 2416, an easy to use peripheral 
device in a parallel system, and the 8031 results in alow 
cost, simple serial display system. A 32-digit system can 
be built using an 8031 microprocessor, an 8212 or 
equivalent latch, a 2716 EPROM, and a 75189 IC for 
interfacing to 20mA or RS232 input lines. Buffers were 
added to minimize the long cable noise spikes and 
interface loading on the bus. See Figure 3 for system 
schematic. 


Software Considerations 


This system, as described, is set up to receive data only 
at 100 baud rate. Additional software is required for 
transmit routine. For a given data rate and (data format 
is start bit, 9-data bits and a stop bit) three (3) sections 
of software and possibly a special crystal oscillator 
frequency may be required fora given transmit rate. On 
power-up or reset, the serial port and timer control 
words must be initialized. 


Special control functions have been included in this 
program as follows: 


Power Up 
Return 
Backspace 
Line Feed 


See Figure 5 for the actual program listing. 
Conclusion 


This Application Note has introduced the reader to the 
ease of interfacing the DL 2416 to any microprocessor. 
By combining the DL 2416 and the 8031, difficulties 
usually associated with serial conversion using software 
and its attendant timing problems can be easily 
overcome. 


SIEMENS OPTOELECTRONIC DIVISION does not 
endorse or guarantee other manufacturer's products 
used in this Application Note. 


FIGURE 1 8031 BLOCK DIAGRAM 
FIGURE 2 DL 2416 BLOCK DIAGRAM 
FIGURE 3 SYSTEM SCHEMATIC 
FIGURE 4 FLOW CHART 

FIGURE 5 PROGRAM LISTING 


FIGURE 1 — 8031 BLOCK DIAGRAM 
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FIGURE 3 — SYSTEM SCHEMATIC 
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FIGURE 5 — PROGRAM LISTING 


0000 
0003 
000B 
0013 
001B 


0023 


0040 
0043 
0046 
0049 
004C 


004E 
0050 
0051 

0053 
0054 
0055 
0057 


0059 
005B 
005E 
0060 
0061 

0062 
0063 
0064 


0066 
0069 
006B 


006D 
O06E 
0070 
0072 
0073 
0075 
0077 
0078 
007A 
007C 
007D 
007F 
0081 
0082 


0085 
0086 
0087 
0088 
0089 
008B 
008D 
008F 


END 


020040 


32 


32 


32 


32 


32 


75A800 INIT: 


758922 
758D72 
759870 
D28E 


7920 CLRAM: 


E4 
7B20 


F7 CLR: 


09 
DBFC 
7820 


7B20 DISPRM: 


900000 
793F 


E7 DISP1: 


FO 
19 
A3 
OBFA 


3098FD SERIN: 


C298 
E599 


FC CNTLWD: 


2460 
4013 
EC 
2473 
4007 
EC 
2476 
4002 
EC 
2478 
50E5 
18 
020066 


EC LDATA: 


F6 

08 

E8 
24C0 
5002 
7820 
020059 


LDAT1: 


ORG 
LUMP 
ORG 
RTI 
ORG 
RTI 
ORG 
RTI 
ORG 
RTI 
ORG 
ATI 


ORG 
MOV 
MOV 
MOV 
MOV 
SETB 


MOV 
CLR 
MOV 
MOV 
INC 
DJNZ 
MOV 


MOV 
MOV 
MOV 
MOV 
MOVX 
DEC 
INC 
DJNZ 


JNB 
CLR 
MOV 


MOV 
ADD 
Jc 
MOV 
ADD 
Jc 
MOV 
ADD 
JC 
MOV 
ADD 
JNC 
DEC 
AJMP 


MOV 
MOV 
INC 
MOV 
ADD 
JNC 
MOV 
AJMP 


ALL MNEMONICS COPYRIGHT INTEL CORP., 1982 


0000H 
INIT 
0003H 


000BH 
0013H 
001BH 


0023H 


0040H 
1E,#00H 
TMOD,#22H 
TH1,#72H 
SCON,#70H 
#8EH 


R1,#RAM 
A 
R3,#CNTR 
@R1A 

RI 
R3,CLR1 
RO,#RAM 


R3,#CNTR 
DPTR,#DSPTR 
R1,#RAME 
A.@R1 
@DPTRA 

R1 

DPTR 
R3,DISP1 


RI,SERIN 
RI 
A,SBUF 


R4,A 
A,#060H 
LDATA 
A,R4 
A,#073H 
CLRAM 
A,R4 
A,#076H 
CLRAM 
A,R4 
A,#078H 
SERIN 
RO 
SERIN 


A\R4 
@RO,A 
RO 

A,RO 
A,#0COH 
LDAT1 
RO,#RAM 
DISPRM 


;SERIAL IDA USING 8031 UP 
;AND IDA2416-32 
;EXTERNAL INTERRUPT 0 
;TIMER 0 OVERFLOW 
;EXTERNAL INTERRUPT 1 
;TIMER 1 OVERFLOW 
;SERIAL 1/0 INTERRUPT 
;SETUP SERIAL PORT 

39 BIT UART MODE 3 

;SET TIMER 

;ENABLE INTERRUPTS 
;TIMER 0 & 1 AUTO RELOAD 
;RELOAD FOR 110 

;MODE 3 RCV 

iTIMER 1 ON 

;RAM INITIAL ADDRESS 
;LOAD # OF DIGITS 

;LOAD RAM 

;SET RAM INPUT PNTR TO INITIAL 
;R3=COUNTER 
;OPTR=DISPLAY POINTER 
iR1=RAM DISPLAY POINTER+LENGTH 


;FETCH DATA FROM RAM 
;LOAD DISPLAY 


SWAIT UNTIL AN INPUT 


;CHECK FOR CONTROL WORDS 
sSAVEA 

;JUMP IF DATA 

:CR 


iLF 


;OTHER CONTROL 
:BS 


;LOAD RAM 
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SIEMENS 


Blue-Light Emitting Silicon-Carbide 
Diodes — Materials, Technology, 


Characteristics 
Appnote 31 


by Dr. Claus Weyrich 
Siemens Research Laboratories 
Munich, West Germany 


Introduction 


Light-emitting diodes (LEDs) are widely used in the field 
of electronics as indicator lamps and seven-segment 
displays because of their excellent characteristics such 
as high mechanical stability, low operating voltage, com- 
patibility with semiconductor drive circuits, low operating 
temperature and long service life. LEDs are now mass- 
produced in the colors red, super-red, yellow and green. 
The semiconductor materials that are used are Ill-V com- 
pounds such as gallium arsenide phosphide (GaAs,_,P,), 
gallium phosphide (GaP) and, recently, also gallium 
aluminum arsenide (Ga,.,A1,As). An extension of the 
color of LEDs into the blue region of the spectrum has 
been wished by many users. The materials that are suit- 
able for blue-light diodes are discussed here, followed by 
a survey of the technology and characteristics of blue-light 
diodes based on silicon carbide (SiC), the material that 
is preferred for this application by the Siemens company. 


Semiconductor materials for blue-light 
emitting diodes 


For emission in the blue region of the spectrum GaAs,.,P, 
or GaP is out of the question because the band gap is too 
small, limiting the wavelength of the emitted radiation 
towards the lower end. But there are other semiconduct- 
ing compounds such as gallium nitride (GaN), zinc sul- 
fide (ZnS), zinc selenide (ZnSe) and silicon carbide 
(SiC). GaN was investigated quite intensively for the pur- 
pose of creating blue-light LEDs at the beginning of the 
70s. With but one exception however, industrial research 
into this semiconductor material was then discontinued. 
The major drawback is the fact that GaN cannot be p- 
doped with sufficiently low resistance. Thus the light in 
this semiconductor is not produced by the radiative re- 
combination of injected charge carriers at the pn junction 
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as with the other HI-V materials, but by highly accelerated 
electrons that are generated in the very high-resistance 
i layer of a metal-i-GaN-n-GaN layer by collision-ioniza- 
tion processes and thus lead to the emission of light. The 
efficiency of this mechanism, which results in higher 
operating voltages of the device, decreases with increas- 
ing current density (and thus luminous intensity of the 
diode). The situation is similar in the case of blue-light 
diodes using ZnS and ZnSe materials, in which likewise 
no low-resistance pn junction can be produced. The 
result of this is that with all the materials mentioned, 
despite the direct band-gap structure that is favorable for 
the generation of light and which leads to very efficient 
photoluminescence or cathodoluminescence for in- 
stance, the efficiency of the internal conversion of electri- 
cal energy into light is lower in comparison. 

SIC is the only material that allows reproducible p and n 
doping and possesses a suitable band gap for the emis- 
sion of light in the blue region of the spectrum. The ad- 
vantage of a device that can easily be controlled in all its 
physical characteristics more than makes up for the fact 
that SiC has an indirect band-gap structure, which is less 
favorable for generating light. 

Groundwork on SiC blue-emitting LEDs has been per- 
formed in Great Britain, the USSR, Japan and in the Feder- 
al Republic of Germany at Hannover Technical University. 
Proceeding from the work done in Hannover, the devel- 
opment of SiC blue-emitting LEDs was pursued in the 
Siemens research laboratories and diodes were created 
with the highest efficiencies known to date. Siemens is 
one of the first semiconductor manufacturers to have 
successfully produced such diodes in the laboratory. 


Application 


Notes 





Technology and design 
of SiC LEDs 


An essential feature of SiC is its appearance in several 
modifications with different band gaps. For the produc- 
tion of blue-light LEDs the hexagonal modification 6H 
(aSiC) is the most favorable. As with all known LEDs, 
with SiC LEDs too the active light zone consists of 
epitaxial, monocrystalline material deposited on a p- 
type substrate crystal. The layer is grown from an Si melt 
saturated with carbon (liquid-phase epitaxy) at tempera- 
tures between 1600 and 1700 °C, the p-type layer being 
doped with aluminum and the n-type layer additionally 
with nitrogen. The contacting and the diode structure are 
produced using the technologies already familiar with 
LEDs. The structure of an SiC lamp is shown in fig. 1. 


Figure 1 
Schematic of an SiC LED (dia. 5 mm) 
Section: SiC chip with epitaxial layers (epi) 


n SiC epi 
p SiC epi 
p SiC substrate 








in additon to the, compared to other semiconductor 
materials, high process temperatures, the major 
problem in SiC LED technology is the lack of large-area 
substrate crystals — an absolute necessity where low 
manufacturing costs are concerned. Up to now it has 
been necessary to make do by preparing small crystal 
wafers of the appropriate modification from the kind of 
crystal clusters that appear as a by-product in the large- 
scale industrial synthesis of SiC for producing grinding 
powder, but their diameter is no more than 10 to 14 mm. 
The big disadvantage of this is that the yield of suitable 
substrate crystals is only very small. At Siemens a sub- 
stantial step towards a solution has now been taken. By 


means of a newly devised process, involving sublima- 
tion followed by condensation, monocrystals with a dia- 
meter of 15 mm and a length of 25 mm — that makes 
about 30 substrate wafers — were produced on a nucleus. 
This technology is, admittedly, considerably more elabo- 
rate than the technology of IIl-V semiconductors, so one 
cannot expect the pricé of blue-emitting diodes from SiC 
to fall to the level of more common LEDs; on the other 
hand though, an appreciable step towards mass produc- 
tion has thus been taken. 


Characteristics 
of SiC LEDs 


The emission spectrum of SiC LEDs and the depen- 
dence of the light current on diode current are illustrated 
in figs 2 and 3 in comparison with other LEDs. Fig. 4 
shows the color locations of different LEDs on a standard 
color diagram. Whereas the red-, yellow- and green-emitt- 
ing diodes lie practically on the spectrum locus, the blue- 
emitting SiC diodes exhibit two peculiarities. Their color 
location is not on the spectrum locus, and the dominant 
wavelength experienced by the observer shifts slightly 
with increasing diode current towards shorter wavelengths. 
Associated with this is a decrease in the rise and decay 


Figure 2 

Photopic luminosity (normal vision) V, and the emission 
spectra of different light-emitting diodes based on 
GaAs,.,P,, GaP, Ga,.,Al,As and SiC in the visible spectral 
range 
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time of the luminescence from typically 0.9 us 
(90-10%) at 5 mA to typically 0.5 ws at 50 mA. For a 
diode current of 20 mA the diodes have a luminous in- 
tensity of typically 4 mcd, the luminous efficiency being 
approx. 10~? Im/W. A typical current/voltage character- 
istic is shown in fig. 5. 


Figure 4 
Color location of SiC LEDs (dotted) compared to other LEDs 


Applications and prospects 


The possible applications for SiC LEDs are all those in 
which small light emitters are required that are capable 
of emitting in the blue spectral range and are suitable for 
fast modulation (up to 500 kHz), in the scientific and 
technical field as a calibration light source for photomul- 
tipliers for example, in TV-camera engineering and pho- 
tography, and as a radiation source in spectroscopy, bio- 
physics and medicine. 

It will no doubt be possible to make this technology 
cheaper through continuing development of the indi- 
vidual process steps that are involved. It should be em- 
phasized once more, however, that the fundamental 
problems of SiC technology are such that the prices of 
conventional LEDs are not likely to be approached. This 
does not only apply to SIC, incidentally, but also to the 
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Light current/diode current characteristics ® (i) of different 
LEDs 
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SIEMENS 


Light Activated Switches 
Appnote 33 


1. Miniature Light Barrier for a Shaft Position 
Encoder or a Revolution Counter 


Miniature light barriers are required for shaft position 
encoders, since light transmitter and receiver are closely 
facing each other by a distance of a few millimeters. For this 
application a practical combination is achieved by using the 
light emitting diode LD261 and the phototransistor BPX81. 
Both components have the same epoxy case with an edge 
length of 2.2 mm. The LED operates in the infrared range at 
about 950 nm, since the efficiency is essentially higher than 
that of the visible radiation. The circuit described in the 
following converts interruptions of a light beam into electrical 
pulses for counting. 


The construction of a shaft position encoder is shown in 

Fig. 1.1. The distance between the transmitting and the 
receiving components is about 3 to 5 mm. Both are inserted 
in a hole with a diameter of 3 mm, whereby the opening is 
diminished to 1.4 mm at its front ends. A plastic disc 
carrying a line pattern at its circumference as shown in 

Fig. 1.2 is rotating between transmitter and receiver. A 
pervious section follows a non-pervious one and the angle 
position of the disc is determined by counting the quantity 
of sections having passed. 


Fig. 1.1 
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Fig. 1.2 
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Assuming that the rotating disc with a diameter of about 

50 mm has a pattern of 600 lines, the distance between two 
lines is about 0.25 mm. To increase the light-to-dark ratio at 
the receivers side a plate with the same grid structure is 
mounted in front of the transmitter-hole as shown in Fig. 1.3. 
If the position of the grid on the rotating disc coincides with 
the one of the plate, the phototransistor receives a maximum 
of light. If both grid patterns are displaced with half the 
distance of two lines, the received light becomes a mini- 
mum. As the transmitter is rotatable and adjustable in its 
position an efficiency maximum can be achieved. 


Fig. 1.3 


The circuit is shown in Fig. 1.4. The emitting diode LD261 is 
operated at a current of about 20 mA. 
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Technical Data 


Supply voltage V, 5V 
Supply current (total) /, 35 mA 
Wave-length of the transmitted light 950 nm 
Maximum counting frequency 40 kHz 
Duration of the output pulses 10 us 
Amplitude of the output pulses 4V 


The collector current of the potentiometer varies between 

about 3A (minimum) and about 12”A (maximum) when the 
disc is rotating. Since the minimum value is to be kept con- 
stant, strong ambient light influences have to be eliminated. 


The current variation is sufficient to safely trigger the op 
amp TAA 861, which serves as a Schmitt-trigger. The fol- 


lowing NAND-gates (FLH101) operating as monostable 
multivipbrator produce a definite square pulse with a duration 
of about 10 us, for each line passing the light barrier. The 
circuit operates up to a frequency of 40 kHz, which corre- 
sponds to about 4000 r.p.m. of the disc. 


2. Light Barrier using TCA105 


The light barrier shown in Fig. 2.1 consists of the GaAs light- 
emitting diode LD261, the phototransistor BPX81 and the in- 
tegrated threshold switch TCA105. The LED is operated at a 
constant current to meet the total range of the power supply 
voltage being between 4.5 V and 27 V. The IC itself is speci- 
fied for a wider range. The constant current source is realized 
by the transistor T,, the diodes D, and Do as well as the 
two resistors R; and Ro. By the two diodes an independent, 
nearly constant voltage is achieved at the base of 7,. The 
constant current of the transistor can be adjusted by the 
potentiometer Ao. 


Fig. 2.1 
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Parameter changes of the components created by tempera- 
ture and aging effects are compensated for if the photo- 
current of the phototransistor is chosen four times higher 
than the required input threshold current of the TCA105, i.e. 
about 200 pA. The output signal is available at the two anti- 
valent outputs of the IC (pins 4 and 5). 


Adjustment 


The light barrier is adjusted by setting the LED-current. If 
the IC is operated in the test circuit as shown in Fig. 2.2, the 
current of the LED has to be set in such a way that a 
voltage of 400 mV is available between pins 1 and 2 of the 
TCA105. 


Fig. 2.2 
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Technical Data 


Supply voltage 45to27V 
Supply current 3.5 to 11.3mA 
LED current 2 to8mA 
Supply current of the IC 3.3 mA 
Ambient temperature range —25 to +70°C. 


3. Optical Weight-Quantizer for Large Scales 


The optoelectronic circuit described in Fig. 3.1 facilitates the 
weight quantization of large scales, whereby a 3-stage LED- 
display indicates the difference of the adjustment. 


Fig. 3.1 
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The incandescent lamp Gi, illuminates the two photodiodes 
PD, and PD». The first is covered by a slot diaphragm, 
which is moved up and down by the balance arm of the 
scale with a stroke of 4.5 mm, corresponding to the balance 
difference. A voltage, being proportional to the balance 
difference, drops across the resistor R, and is supplied to 
the three op amps TCA335 operating as threshold switches. 
The reference voltages V;, V2 and V3 are produced by the 
photocurrent of the photodiode PD» and drop across the 
resistors Ro, R3 and Ry. They are supplied to the non-inverted 
inputs of the TCA335. If the voltage across the resistor R, 
exceeds the reference value then the corresponding LED's 
LD,, LD2 and LD3 are switched on. An inverse function can 
be achieved by interchanging inputs 2 and 3 of the op 
amps. Since both photodiodes are illuminated by the same 
incandescent lamp, brightness changes created by aging or 
supply voltage variations are ineffective. 


The common mode voltage, necessary for operating the op 
amps drops across the diodes D7, Dp and D3. 
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Notes 





4. Optically Code Reading Regardless of whether 
Different Kinds of Papers have Different 
Reflexion Coefficients 


When identifying stroke markings placed on different kinds of 
papers, the uncertainty exists that the code is erroneously 
read due to different reflexion coefficients. 


The circuit described in the following and shown in Fig. 4.1 
avoids this difficulty by means of an additional compensation 
track. The two phototransistors FT; and FT> being connected 
in series serve as a voltage divider, the center tap of which is 
joint to the inverted input of the amplifier OP. To each photo- 
transistor belongs an LED. 


Fig. 4.1 
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Both are connected in parallel, whereby the pair consisting of 
Le, and FT, serves for the compensation track and the one 
incorporating Les and FT» functions for the reading track. 


Therefore, the influence of a reflexion coefficient of the paper 
is eliminated and the reading result is determined only by the 
different reflexion of the strokes. 


Adjustment Procedure 


Firstly, the potentiometer P. is adjusted so that a level of 0.5 
x V, is measured at point A. During this procedure the 
phototransistors have to be completely covered. Then a 
paper of any kind without stroke markings is inserted into the 
readchannel and P; is adjusted in such a way that point A 
has a level of 0.5 x Vg. The threshold for the stroke markings 
is determined by the potentiometer P3. 


5. Light Barrier Indicating the Direction of 
Interruption 


It is generally important to know not only that a light barrier 
has been passed but also from which direction the passing 
occurred. These requirements can be met by using the 
window discriminator TCA965 with RS memory function. Two 
receiver diodes are necessary to indicate the passing direc- 
tion (see Fig. 5.1). 


The LED IRL400 operates as a transmitter diode. It is sup- 
plied with short current pulses of approx. 1A peak value and 
a repetition period of 30 ms. These pulses are generated by 
the programmable unijunction transistor BRY56. The emitted 
light pulses are received by the diodes BP104. They are 
connected to two transistors operating as emitter followers. 
The transistors are connected to a differential amplifier via a 
15 nF-capacitor each. The output signal of the TCA971 is 
supplied to pin 8 of the window discriminator. 
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Output 


No signal is available from the differential amplifier if both 
receiver diodes are covered and when both receive light. If 
the diode A is not met by the light beam, the voltage Vg at pin 
8 is greater than that at pin 7. If the diode B is not met by the 
light beam, Vg is lower than Vg (see Fig. 5.2). 


Fig. 5.2 
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Curve | for passing direction 


Curve II for passing direction 


®—-@® 


If the light barrier is passed from A to B, an L-level is available 
at pin 14 (curve |). But if it is passed from B to A, pin 14 
shows an H-level (curve Il). 


The sensitivity of the curcuit is adjustable by potentiometer 
Py. Potentiometer P,; sets the dc level of the output symmet- 
rically to Vg and V7. The five transistors are combined in the 
transistor-array TCAQ71. 


Thus, a very good temperature behaviour of the differential 
amplifier is obtained. The reference voltage Vj9 at pin 10 of 
the TCA965 is also utilized by the constant-current source of 
the TCA971. 


Fig. 6.1 
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6. Infrared Reflex-Light Barrier with IRL400 
and TDA4050 


The transmitter of this circuit is an IR-LED, type IRL400, 
emitting a strongly focused light beam. TDA4050B is used as 
receiving preamplifier. When using a triplet mirror with an 
area of about 20 cm? as reflector, the maximum distance is at 
least 10 m. The allowed interfering light in lens axis is up to 
200 lux (incandescent lamp light). This corresponds to a 
white surface illuminated at 50 klx over the whole irradiation 
of the receiver. Emitter and receiver can be placed in the 
same housing. The circuit is particularly suited for decoding 
fast changing codes (e.g. running bar patterns) and as a 
light barrier. 


Contrary to IR remote controls, IR reflex-light barriers require 
only very narrow emitting and receiving characteristics. 
Because of the short reaction time required, a continuous 
emitter signal is also needed. Therefore, the pulse currents 
cannot be as high as with remote controls as this operation 
would exceed the admissible power dissipation. 


Transmitter 


A circuit consisting of 2 CMOS-NAND-gates (Fig. 6.1) 
generates a square-wave oscillation with a frequency of 
approx. 30 kHz. The pulse duty factor is fixed at 4:1. 
According to experience, a good efficiency is achieved 
herewith. To obtain the desired ratio between pulse duration 
and pulse space, the discharging resistor is partially by- 
passed by a diode. The 30 kHz-carrier is 1 KHz-modulated by 
a second pair of gates. When decoding running bar patterns, 
this modulation is not necessary as the object itself will be the 
source for the modulation. 


A Darlington stage with BC875 drives the transmitter diode 
with peak currents of 200 to 250 mA, resulting in a mean 
diode current of around 25 mA. Without modulation, the 
mean diode current would reach twice this value. 
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Receiver 


The IR signal received by the photodiode BP104 (Fig. 6.2) is 
amplified through a transistor stage by 20 dB. The gain is 
determined by the collector resistance of 4.7 kQ as well as by 
the 1.8 kQ-input impedance of TDA4050B. The coupling 
capacitance of 22 nF and the RC circuit of the emitter reduce 
drastically low frequency-signals, especially the 50 and 100 
Hz-components mainly present in artificial light. 


The integrated circuit TDA4050B has a gain of about 60 dB 
between input and output. In order to limit the bandwidth, an 
active filter consisting of a double-T-section is connected 
between pin 4 and 5. Thus, the bandwidth is limited to 
approx. 10 kHz. 


The gain of the TDA4050B depends on the potential at the 
control input (pin 2). Normally only a capacitor, being 
charged to a level of 1 V without signal, is connected to this 
terminal. In the circuit, according to Fig. 6.2, a bias of 1.85 V 
is set via a voltage divider and the gain is reduced by 
approx. 20 dB therewith. This is necessary as otherwise, with 
the increased gain at the output, short-time peaks could 
result from the control action and would disturb the function. 
Notwithstanding the adjustment of the basic gain at pin 2, the 
automatic control is preserved, avoiding an overdrive of the 
receiver. Due to different charging and discharging resistors 
of the TDA40508, downward control is very fast but upward 
control is relatively slow. The controlling time-constant is 
determined by the capacitor connected to pin 2. 


When the input signal at the photodiode exceeds a signal 
current of 5 NApp, the output at pin 3 becomes negative. 


Fig. 6.2 
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Acoustic Indication and Evaluation 


Should the incoming signal be acoustically indicated, pin 3 
has to be connected to an evaluation circuit. It consists, for 
example, of a loudspeaker with a transistor BC309. Besides 
that, with this circuit the limit range can be easily defined as 
the tone becomes undefined when the maximum range is 
exceeded. 


Optics 


For the receiver, a collecting lens with a diameter of 15 mm 
and a focal length of 30 mm is used. Thus an effective 
receiver area 30 times larger than with photodiode BP104 is 
achieved. At the same time the angle of irradiation is 
restricted to + 3°. With an increase of the lens diameter the 
range increases proportionally. But an increase of the focal 
length at the same time will limit the angle of irradiation. 


For the transmitter, no additional optic is used, but the 
parasitic radiation remainder outside the cone becomes in- 
operative by means of a blackened tubus. 


Electrical Features 


The transmitter must be well shielded against the receiver so 
that the highly-sensitive receiver input cannot be disturbed. 
The electrical separation of the lines signals is sufficiently 
obtained by the filter circuits mentioned. 





Technical Data 


a) Transmitter 


Supply current at V;=15 V 


unmodulated 60 mA 
with 1 kHz-modulation, duty cycle 0.5 34 mA 
Carrier frequency (square wave oscillation) 30 kHz 
Duty cycle of carrier 0.25 
Carrier- pulse-peak radiant intensity 100 mW/sr 
Opt. wavelength 950 nm 
Cone of radiation (half-angle) 6° 
b) Receiver 
Supply current at V;=15 V 
without load (loudspeaker) 10 mA 
load (loudspeaker) only 18 mA 
Angle of irradiation with lens +3° 
Intermediate frequency 30 kHz 
Bandwidth (3 dB) 10 kHz 
Min. pulse-peak-radiant-power to diode BP 104 10 nW 
Max. modulation frequency 
at standard sensitivity 5 kHz 
at reduced sensitivity 10 kHz 
Dynamic range 60 dB 
Max. interfering light (incandescent lamp 
light in lens axis) 200 lux 
c) Total circuit 
Supply current at V;=15 V max. 70 mA’) 


Range with simple triplet mirrors as reflector 


Seize of reflector 20 cm? 
Seize of reflector 1000 cm? 


approx. 12 m 
approx. 80 m 


Range with top-quality pentaprism as reflector 


seize of reflector 25 cm? 


‘) Without modulation and load (loudspeaker) 


7. Current Control of LEDs as a Function of 
Ambient Light 


A brightness control of LEDs is required especially when the 
ambient light intensity varies within a wide range. Fig. 7.1 
shows a circuit for this application. It operates sufficiently 
even at a supply voltage of only 2.5 V. In complete darkness 
the LED is driven with a current of 100 pA. If the intensity of 
the ambient light rises, the current, i.e., the brightness of the 
LED, increases accordingly. At daylight the LED is operated 
by an impressed current of 5 mA/100 lux. 


The ambient light intensity is sensored by the Silicon photo- 
diode BPW32. The signal is amplified through the Darling- 
ton operational amplifier TCA315. The sensitivity of the 
circuit is determined by the resistances of R; and Ro. The 
LED current exceeds the one of the. photodiode by a factor 
of 1000 with the exception of in darkness, where the LED- 
current is 100 A, as described above. 


approx. 20 m 


Fig. 7.1 











The current referring to a complete darkness is adjusted by 


the potentiometer P,;. The total supply current is 220 pA 
plus the LED-current (at V,; = 2.5 V). 
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8. Temperature-Response Compensation of the 
LED IRL401 


Fig. 8.1 shows a circuit which is especially favored for com- 
pensating temperature effects of the LED IRL401. It is used 
in a light barrier operating with modulated light. The max. 
diode current is rated to 50 mA,, and the temperature 
range is + 10° to +55°C. 








Fig. 8.1 
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The NTC-resistor K 164 has been connected to the base of 
the transistor BC238 and not directly to the LED as usually 
practiced. This measure reduces the self-heating of the 
thermistor. The control characteristic is adjustable by the 
two 1-kQ-potentiometers. To obtain a temperature drift of 
only 2.5% for the complete circuit in the mentioned tem- 
perature range, the resistance of the potentiometers should 
be set to a value of approx. 500 2 each. 


Fig. 9.1 
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It should be mentioned for comparison purposes that the 
output voltage shifts about 20% when the circuit has no 
compensation. 


The photovoltaic cell BPY64P operates as a detector in con- 
junction with an amplifier circuit. For processing a square- 
wave voltage with a frequency of 6 kHz, it is recommended 
to drive the photovoltaic cell BPY64P in a short-circuit 
operation. This will advantageously be realized by using the 
operational amplifier TAA761A operating with an impressed 
input current. 


9. Reflection Light Barrier 


This circuit is applicable for realizing a reflection light barrier. 
If, however, there are no requirements for improved sensi- 
tivity and reduced immunity against undesired influence of 
ambient light, this circuit can be simplified. 


The circuit described in the following reacts within a range 
of 1 m, regardless as to whether the light is reflected from 
the human skin or from textiles. 


Transmitter 


The pulse generator of the transmitter circuit shown in 
Fig. 9.1 operates with a CMOS-gate, type HEF40111, and 
produces pulses with a duration of 10 ws and a repetition 
frequency of 100 Hz. The peak current of 1.5 A required by 
the LED, type LD27, is supplied by the Darlington stage 
consisting of 7, and T». The electrolytic capacitor C, 
operates as a buffer. The pulse duration is adjustable by 
potentiometer P» and the repetition frequency is set by 
potentiometer P;. Under the assumption of a duty cycle 
1000:1, an average current of 1.7 mA is required for the 
complete transmitter circuit. 


1 HEF4011 refers to RCACD4011 





Characteristics 

Supply voltage 6V 

Supply current 1.7 mAatV,=6V 
Pulse interval 10 ms 

Pulse duration 10 us 

Half angle of the radiation cone 35° 

Receiver 


The broadband receiver circuit shown in Fig. 9.2 is appli- 
cable if the ambient light is less than 500 !x. For realizing 
the infrared filter in front of the photodiode BPW34 a non- 
exposed but developed color film, type CT18 (Agfa) is 
used. The signal supplied from the BPW34 is amplified by 
the transistors 7; to 75 and is available at the output with an 
amplitude of 6 Vpp. The gain is about 20,000. The oper- 
ating point of Ts is adjusted by the potentiometer Po, setting 
a dc-level of 3 V to the base of 75. The output signal is 
symmetrized by potentiometer P; which determines the 
operating point of the transistor To. 























Fig. 9.2 
BPW 34) 
[aos 
Characteristics 
Supply voltage 9V 
Supply current 5mA atVs=9V 
Gain 20,000 
Output voltage 6 Vip 
Noise (without ambient light) approx. 0.5 V 
Operating range in conjunction 
with the above described transmitter, 
reflection from skin or textiles max. 1m 


10. Optoelectronic Steel Tape Reader 


Under more adverse conditions steel tape is often used 
instead of normal punched tape for reading control data 
into numerically controlled machine tools. The circuit pro- 
posed here is based on a configuration with 12 bit parallel 
read-in. The LEDs associated with the 12 bit are connected 
in series and supplied through the resistor R; from the 24 V 
supply. Each bit is allocated a phototransistor BPX81 and 
operational amplifier TCA335A. The phototransistor is con- 
nected to the inverting input of its associated operational 
amplifier, so with incident light (hole in the tape) the voltage 
at pin 3 of the TCA335A drops. A positive pulse then 
appears at the output. 


Up to an ambient temperature of 40°C the LEDs require no 
additional cooling. Compared with tape readers employing 
light bulbs, the LED configuration is more robust, requires 
less maintenance and its power consumption is a factor of 
10 lower. Reader errors cannot occur in practice because if 
a LED goes open circuit all 12 are without current and the 
fault is immediately apparent. 
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Application 
Notes 


SIEMENS 


Remote Control 
Appnote 34 


1. Simple Infrared Remote Control with 
Low Current Consumption 


For remote-controlled switch operation only a very simple 
circuit is needed. The infrared signal consists of a 20 kHz 
burst with a duration of approx. 1 ms. To reduce the inter- 
ference by ambient light and flashes, an integrating circuit 
is connected to the receiver, which will only supply a trigger 
pulse after having been applied by a series of pulses. 


Transmitter 


A 20 kHz-oscillator consisting of two CMOS-NAND gates 
(Fig. 1.1) is used. As long as gate 2 has L-level, the oscil- 
lation is interrupted. After pressing key T, H-potential is 
applied to the input of gate 1 as well as to the output of 
gate 2 and the oscillator starts operating. After a certain 
time, determined by the time constant of the C,Ay,-circuit, 
the voltage at the input of gate 1 drops below the minimum 
H-level threshold and thus the oscillation is interrupted. The 


Fig. 1.1 





20 kH2-Oscillator 


Fig. 1.2 








time constant of R,C,-circuit is dimensioned for a burst- 
length of 1 ms. The 1 nF-capacitor, connected to output of 
gate 1, suppresses pulse spikes during turn-on. — 


Due to the oscillation at the output of G4, the Darlington 
transistor BC875 is periodically conductive. The transmitter 
diodes, type LD271 are operated at peak currents of up to 
1 A. The energy is supplied during 1 ms by the 470 pF- 
capacitor. Its voltage drops by a value of 1 V during the 
burst. 


Receiver 


The photodiode BP104 with integrated IR filter is used as a 
load with a resistance of 56 kQ (Fig. 1.2). At normal ambient 
light this resistance is low enough to generate no voltage 
drop. The next stage is an emitter follower with an input 
impedance of approx. 1 MQ. In conjunction with the second 
stage a gain of 100 is achieved. The dc operating point is 
controlled by means of an inverse feedback. By the next 
two stages, being also part of the inverse feedback circuit, 
the signal is further amplified by a factor of approx. 100. 


The input signal, amplified totally by a factor of 10,000 is 
supplied to an integrated rectifier circuit. At each pulse the 
10 nF-capacitor is charged by a certain voltage depending 
on the ratio of the capacitors (680 pF and 10 nF). As soon 
as the threshold of the transistor, being connected to the 
rectifying circuit is reached, a pulse with a positive switching 
edge is generated. It is steepened by means of four inverters. 
This edge triggers the following JK-flip-flop 4027 operating as 
amonofiop. At its output a defined pulse is available for 
triggering the following flip-flop 4027. In this case antivalent 
outputs are used to drive a red or a green LED. 





Technical Data 


Transmitter 

Supply voltage 9V 

Pulse width (single pulse) approx. 1 ms 
Carrier frequency approx. 20 kHz 
Peak current approx. 1A 
Receiver 

Supply voltage 9V 

Supply current (without LED) 2mA 
Intermediate frequency approx. 20 kHz 
Gain approx. 80 dB 
Range 215m 


2. Power-Saving Infrared Transmission for 
One Channel 


With the transmitter-receiver combination described in the 
following it is possible to transmit simple instructions, eg. 
on-off, over a distance of about 20 m by using the light 
emitting diode LD271 and the receiving photodiode BPW34. 
Therefore this device is favored for remote contro! opera- 
tions of electrical equipment, eg. dimmers, motors, switches, 
model railways or even installations carrying high tensions. 
Besides that, it can be advantageously used to realize light 
barriers, since the high carrier frequency guarantees a high 
interference immunity against continuous and low-frequency 
modulated light. If an optical system is used for the trans- 
mitter as well as for the receiver, much greater distances 
than the above mentioned can be covered. 


An extension to more than one channel is possible, but the 
current consumption will increase by the number of 
channels. Thus this operating principle is also applicable for 
remote controlling of TV-receivers and of other devices 
demanding higher requirements. If the number of channels 
is n, 29-1 different instructions can be transmitted. 


Since the information is only transmitted for a short period, 
the average power dissipation is reduced by a factor of 500 
in comparison to the peak power. In the described applica- 
tion the repetition frequency is 10 Hz, i.e. the interval 
between two instructions is 100 ms. 


By the ambient light a noise voltage is generated in the 
photodiode BPW34. Therefore, the input circuit of the 
receiver operates with a narrow-band-filter, keeping the noise 
influence low. Each instruction consists of a pulse train with 
constant pulse interval (e.g. 50 kHz). The number of pulses 
per train required for processing a statement depends on 
the amplifier. Therefore, it has to be considered that a 
narrow-band amplifier has a transient response which is not 
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to be negligible. For instance, a resonant circuit with a deter- 
mined quality factor Q needs pulses in a quantity of (Q/3) in 
order to reach 50% of the maximum resonant amplitude. 
Assuming a carrier frequency of 50 kHz, a quality factor of 
16 and a bandwidth of 3 kHz, 5 pulses are required to obtain 
a value, which is 50% of the maximum resonant-circuit 
voltage. In the described circuit the interval for the total pulse 
train was chosen with 400us which refers to 20 pulses. 


Transmitter 


Only one CMOS-IC, type HEF4011' has been utilized to 
realize the two oscillating circuits of the transmitter, operating 
at 10 Hz resp. 50 kHz (see Fig. 2.1). The 10 Hz-oscillator 
has a duty cycle of 250:1. 





Fig. 2.1 
Output signal: 
oom 
100 ms 
RL 
So HEF 401 
mi }) 


These different intervals are obtained through by-passing the 
charging capacitor by means of the diode BAY61. The 50 
kHz-oscillator is modulated by 10 Hz, ie. it operates only 
during a time of 400us. The LD27, emitting infrared light, is 
square-wave modulated by a Darlington stage with reference 
to the rhythm of the output signal. If the peak currentisa1A, 
the average value is only 2 mA. As this peak current is not 
available from the battery, it is supplied from a 470pF- 
capacitor, the voltage of which decreases by a value of 0.5 
V for the duration of the pulse train. The diode current being 
higher at the start positively effects the resonant circuit of 
the receiver. 


Characteristics 

Supply voltage 6V 

Supply current 2mA at6V 
Subcarrier frequency 50 kHz 


Duration of pulse train to train repetition 
period 

Emitted peak power 

Half-angle of the radiation cone 


400 us : 100 ms 
80 mW/sr 
35° 


Notes 


Application 





Receiver 


The receiver shown in Fig. 2.2 operates with the photodiode 
BPW834, which is matched to an input impedance of approx. 
80 kQ at 50 kHz. The de diode-current should not exceed a 
value of 20 pA. For the infrared filter placed in front of the 
photodiode, a non-exposed but developed color film, type 
CT18 (Agfa) has been used. In the following circuit the 
pulses are amplified, clipped, rectified and applied to a 
monostable multivibrator, which covers the space between 
two pulse trains. Therefore a dc voltage is available at the 
output of the receiver as long as the push button of the 
transmitter is operated. Thus the required function can be 
realized. 


The amplifier consisting of transistors T, to Ts offers a gain 
of 20,000. 7; operates as an impedance former. The band- 
width is adjusted to a value of 3 kHz by a selective feed- 
back between T3 and 74. Tg operates as the threshold 
switch and limiter. The signal is integrated by the capacitor 
C, and delayed, so that after the start of the pulse train 
three to four 50 kHz-oscillations pass before the following 
monostable multivibrator is triggered. Thus it is guaranteed 
that short pulse-interferences do not trigger the monovibrator, 
consisting of two NAND-gates, tyoe HEF4011'. The duration 
of the monovibrator pulse is 100 ms. Thus it is assured that 
the steady state is obtained after a period of 100 ms, if the 
following pulse train is not emitted from the LED. 


tHEF4011 refers to RCA CD4011 


Characteristics 


Supply voltage 9V 
Required current (without output circuit) 10 mA at V,=9 V 
Receiving bandwidth 3 kHz 
Centre frequency 50 kHz 
Admissible ambient light 
day light max. 4,000 lux 
incandescent light max. 500 lux 
fluorescent famp light max. 10,000 lux 
IR-filter, cut-off wavelength 870 nm 


Fig. 2.2 


3. IR Preamplifier with the IC TCA440 for Infrared 
Remote Control Systems 


Preamplifiers for IR remote control systems with pulse code 
modulation must meet additional overdrive requirements 
compared with frequency coded systems. 


Receiver overdrive in conjuction with tuned circuits results in 
falsification of the envelope pulse duration. However, the 
receiver can only process such pulse “distortion” to a certain 
degree. As the input signals can differ by a factor of more 
than 10°, a control loop must be introduced to prevent over- 
drive. The control circuit must act fast enough to assure 
correct transmission of the first bit. This is especially important 
for the transmission of single instructions. The requirements 
are less critical for repetition instructions; here it suffices when 
the correct control state condition is achieved by the time 
transmission of the second instruction commences. 


With single instructions, the signal AGC circuit must act 
within a fraction of the bit duration. This necessitates a 
response time of less than 100us. The dwell time in the 
control state must, however, be much longer, ideally more 
than 100 ms so that for repetition instructions a more-or-less 
steady control state condition already exists for the second 
instruction. 


In addition to this control loop driven by the useful signal for 
single instructions, a control circuit dependent on light level 
is also advisable. This assures maximum sensitivity under 
low ambient light conditions and reduces the amplification 
with increasing light level to maintain the light noise just 
below its disturbing level. 


In practice, the operator can bring the transmitter very close 
to the receiver. When this form of overdrive occurs it must 
be assured that correct recognition of the signal is not 
prevented. For guidance purposes, a minimum separation 
of 5 cm can be assumed. The resultant level differences of 
more than 100 dB generally can not be fully handled by the 
internal control circuit of the IC; additional measures such as 
peak level limiting are therefore required to hoid pulse 
distortion within the admissible limits. 
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Fig. 3.1 shows a circuit incorporating the IC TCA440 which 
essentially meets all the above requirements. 
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It is assumed that the transmitter radiates an IR signal with a 
carrier of approximately 30 kHz modulated with information 
as 7 bit instructions in biphase code. The bit length should be 
about 1 ms, the repetition frequency, if present, about 10 Hz. 


In series with the IR diode BP104, which is similar to the 
photodiode BPW34 but with integral IR filter, is a resonant 
circuit tuned to 31.25 kHz and having a resonant impe- 
dance of 50 kQ. Damping is provided by the 100 kQ resistor 
and transformed input impedance of the TCA440. With a 
transformation ratio of 5:1, the TCA input impedance of 
about 4 kQ appears as 100 kQ on the primary side. The 
bandwidth of 10 to 12 kHz is relatively large, but this makes 
the input circuit design uncritical and assures short rise and 
fall times. The capacitive loading is mainly on the secondary 
side, only the BP104 junction capacitance loads the primary 
side. The bandwidth can be halved if required by removing 
the 100 kQ resistor. 


In the TCA440 the preamplifier stage with inputs 1, 2 and 
output 15 and the controlled IF amplifier with input 12 and 
output 7 are utilized. The latter requires a resonant circuit at 
the output, otherwise the output voltage is too low. The AGC 
starts to operate through pin 9 when the output circuit 
voltage exceeds 2.5 Vpp. 


Under high ambient light conditions the input amplifier gain 
can also be controlled. The DC output current of the BP104 
causes a small voltage drop at the bottom end of the 
primary winding which is utilized for gain control. Input 3 is 
current biassed such that the AGC already acts at relatively 
low photocurrent levels. 


The output circuit bandwidth is about 4 kHz and contributes 
decisively to the receiver sensitivity. The output voltage is 
limited by the TCA440 to about 4 to 5 Vp. When designing 
this circuit, care should be taken to prevent inductive feed- 
back from the circuit inductance L, to the input transformer. 


Technical Data 
Input IR irradiance (A=950+30 nm) 


Minimum 1 nW/mm? 
Maximum 5-105 nW/mm?2 
Range 
a) without wall influence (free room) 
Angle 0° >12m 
Angle 30° > 8m 


b) with wall influence (corridor) 
Corridor 2 m wide x 2.5 m high 
Angle 0° >20m 


under the following conditions: 


— Transmitter peak power 160 mW 
(i.e. 2 lower limit LD 271 with 1A peak current) 


— Low outside light 
(Max. illumination 500 Lux, caused by 
daylight or fluorescent lamp) 


Outside light influence 

With incandescent light E=1000 Lux 

Range reduction < 50% 
Admissible variation in pulse group length £10% 
‘(rated value 500 or 1000 ys) 

AGC time constants 


Gain reduction <100 us 
Gain increase >100 ms 
Center frequency 31.25 kHz 


Bandwidth 


for small signals 
(AGC not operating) 
referred to output 7 


approx. 3 kHz 


Output signal 
Supply voltage 


15 V,, modulated 
15 V+3V,-5V 
admissible ripple <2% 


Input transformer: B65531-LO0250-A028 
Pot core 11 x7, A, =250 nH 

n, =565 turns, 0.07 dia. 

N2=111 turns, 0.07 dia. 


Primary inductance approx. 85 mH 


1: B65517-A0250-A028 
Pot core 9x5, A, =250 nH 
n=100 turns, 0.1 dia. 


Application 








4. Single Channel IR Receiver with 
High Interference Resistance 


Fig. 4.1 shows an IR receiver circuit which is especially suit- 
able for light barriers or simple IR transmission systems. It 
features increased resistance to extraneous light interference, 
for example the switch-on pulses of fluorescent lamps. . 


The pulse groups emitted by the transmitter (fg = 40 kHz, 
t= 1ms, 7 = 100 ms) are received and amplified by 
approximately 60 dB on OP 1. P3 sets the switching 
threshold for the following threshold switch OP 2, at the 
output of which the pulses are again available at TTL level. 
The first pulse received by the diode triggers MF1 which 
produces a pulse of duration t, (see Fig. 4.2). This in turn 
releases after approximately 90 ms a pulse of duration to 
(G, and Go). The second transmitted pulse can only pass 
Gy, during the period to. The output signal A (continuous 
signal) is delivered by MF3, a post-triggered monoflop 
with ts >T. 


The circuit is therefore insensitive to incoming interference 
pulses for a time 7-;2 and only responds when at least two 
pulse groups are received with a spacing 7. 


It is possible to replace the TTL IC’s MF1 to MF3 by C-MOS 
monoflops (4047). This reduces the power requirements and 
permits the use of a higher supply voltage, for example from 
aQV battery. The Zener voltage of diode D, must in this 
case be about half the supply voltage. 


Technical Data (TTL Version) 


Supply voltage 5V 

Supply current 55 mA 
Carrier center frequency fo 40 kHz 
Input circuit bandwidth 4 kHz 

Pulse group duration ¢t 1ms 

Pulse group repetition frequency 1/7 10 Hz 
Response threshold (max sensitivity) approx. 3 nA 
referenced to the photodiode useful current 

Range measured with a transmitter fitted >12m 


with 3xLD271,/,=1A 
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5. Simple Battery-Operated IR Remote Control 
Transmitter for Single Instructions 


The IR transmitter circuit is shown in Fig. 5.1. The capacity 
of a normal 9 V battery (240 mAh) suffices for about 30,000 
switching operations; thus it is not the switching rate which 
normally determines the battery life but its storage capacity. 


Fig. 5.1 
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When the switch S; is operated, the transmitter radiates a 
single {R pulse of about 5 ms duration modulated with 
31.25 kHz (see Fig. 5.2). After demodulation of the signal, 5 
ms square wave pulses corresponding to the envelope of 
the modulated pulses emitted by the transmitter appear at 


Fig. 5.2 
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the receiver output. These can be used for various pur- 
poses, for example to change over a flip-flop state for 
switching equipment off or on, to drive counter circuits that 
actuate different switching processes, etc. The modulating 
frequency of 31.25 kHz is generated by a stable multi- 
vibrator incorporating CMOS NAND gates to minimize the 
power consumption. The multivibrator supplies the driver 
stage T;, To for the GaAs LEDs (IR radiators) Do, D3 and 
Dg. With S; in its rest position C; charges up through A}. 
When S; is pushed, C; is connected as a voltage source to 
the transmitter circuit which then starts to oscillate. The cur- 
rent consumption of the circuit and the value of C, deter- 
mine the duration of transmission. 


The center frequency of 31.25 kHz is determined by P; and 
Po: P; affects the pulse duration t; and Po the interval to. 


The duty cycle v = t,/T should be between 0.3 and 0.5. This 
gives the longest range for minimum power consumption. 
Because of resistance tolerances within the CMOS circuit, 
the frequency can only be calculated roughly: 


1 1 
f=—z 


T1.1(P,+2P,) C, 


Technical Data 
DC supply voltage 9V 


Center frequency (adjustable) 31.25 kHz 
Duration of transmission per single pulse 5 ms 

(C, =1000 pF) 

Energy consumption per switching operation 25 mWs 


6. Preamplifier for IR Remote Control Systems 


Infrared remote control receivers with MOS-ICs usually 
require a digital input signal with TTL-levels. Therefore a 
preamplifier has to be connected between the photodiode 
and the MOS-circuit. Such a preamplifier has already been 
described (see 43). In the following, a circuit, using the IC 
DA4050 is commented. The TDA4050 was especially 
developed for applications of IR remote control systems. It 
comprises a controlled prestage, an amplifier and a threshold 
amplifier. This IC offers excellent large-signal characteristics, 
an output with short-circuit protection and a simple driver 
circuit for active band-pass filters. Although solutions without 
coils are cheaper, an LC-network is connected to the input 
of the circuit shown in Fig. 6.1 to obtain a higher selectivity. 
The photodiode SFH205 is connected directly to the resonant 
circuit. It is reversely operated and biased with 11 to 14 Volt. 
The signal from the resonant circuit is supplied to the input of 
the IC via transistor BC414C. Thus, the signal-to-noise ratio is 
improved. An active filter is connected to pins 4 and 5. It is 


Notes 


Application 





part of the reverse feedback circuit of the operational ampli- 
fier. The output signal is available at pin 3, offering a protec- 
tion against short-circuits to ground (RA; = 70 kQ). At L-level, 
the output has a low impedance. 


Fig. 6.1 
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Fig. 6.2 shows a circuit without coils. The large-signal 
characteristics and noise immunity are improved by a 
network consisting of resistors and diodes. 


Both circuits should advantageously be mounted in a 
double-screened case. 


Fig. 6.2 
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Without any influence of extraneous light, a distance of 25 to 
30 m between transmitter and receiver can be easily 
realized, whereas the distance is much higher if the circuit 
with LC-network is used. 


The described preamplifier circuit is also applicable for IR 
remote control systems used in TV sets. In this case, only a 
range of 15 to 18 m is covered because of the wire-netting 
protection and the stray influences of the TV defection coils. 
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SIEMENS 


Photographic Aperture, Exposure 
Controls, and Electronic Flash 


Appnote 35 


1. Solar Cell Generator for Exposure Control in 
Cameras without Moving Parts 


Exposure meters normally work with a moving Coil instru- 
ment. With a field effect liquid crystal display and a solar 
generator with two photovoltaic cells, type BPY64 a fully 
electronic light control without mechanical moving parts can 
be realized. The reversal point of the indicator is reached at 
an illumination of 100 lux (color temperature of 2850 kK). 
Thus exposure-time display for low-priced cameras is 
possible, 


Circuit Description 


A basic requirement is an oscillator which starts oscillating 
at a voltage below 100 mV. Two photovoltaic cells, type 
BPY64, feed a blocking oscillator with transistor AC121 VII as 
shown in Fig. 1.1. Because of the low photo-electric voltage 
available at low illuminations a germanium transistor with a 
low threshold voltage has to be used. In operation, the tran- 
sistor is at first conductive so that a magnetic field can be 
built up in the primary winding of the transformer Tr. 
Through the secondary winding, a reverse voitage is in- 
duced to the base circuit which turns off the transistor. At 
this moment the magnetic field of the coil collapses. The 
potential difference between collector and base is momen- 
tarily approx. 5 V at the break-down point of the liquid 
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crystal display. To avoid a too strong damping of the base 
circuit by the capacitor of the display, two diodes are 
connected in series to the LCD. The pulse duration of the 
blocking oscillator signal is mainly defined by the self- 
inductance and self-capacitance of the coil, while the 
repeating frequency depends on the time constant of the 
base circuit. The optimum output voltage is achieved at a 
repeating frequency of approx. 3 kHz. The oscillations start 
at a collector voltage Veg of -60 mV and a mean current /c¢ 
of 30 pA. 


2. Phototransistor Used In a Computerized 
Photoflash Unit 


A new circuit has been designed for the receiving part of 
the computerized photoflash unit. It offers the advantage in 
that it essentially compensates all the undesired influences 
produced by exposure time errors, ambient light, tempera- 
ture, and tolerances of the photosensitivity. A phototransistor 
in conjunction with an integrating capacitor connected to 
the emitter serves as a photodetector. 


A computerized photoflash unit differs from a standard one 
in that the duration of the photoflash is determined by a 
photodetector. Therefore, the exposure time for a camera 
film is constant and does not depend on the intensity of the 
reflected light, i.e. the flash is interrupted sooner or later in 
dependence on the quantity of reflected light. Fig. 2.1 
shows on principle the control circuit of a computerized 
photoflash unit. The photocurrent of the phototransistor 
charges the capacitor C, and thus the turn-off thyristor 
shown in the figure with broken lines is triggered. 


Fig. 2.1 
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A trial was conducted to find out how far exposure time 
errors of photoflash devices using the circuit of Fig. 2.1 
depend on the sensitivity of the phototransistor. It has been 
experienced that the sensitivity changes by about 25% in a 
distance between 0.9 m to 4.0 m. This variation is generated 
through the change of the current gain depending on the 
collector current. 


The compensation of the linearity error of a phototransistor 
is only partially possible because of its unavoidable charac- 
teristic tolerance. Therefore it is more convenient to use a 


circuit in which the value of the current gain does not essen- 


tially influence the exposure time of a computerized photo- 
flash unit. 


The base collector current dependence on the luminous 
intensity is completely linear whereas this is contrary to the 
one of the emitter collector current. This is founded in the 
fact that the base-collector-junction serves as a photodiode. 
Therefore, a special circuit has been designed. The current 
generated through the light is integrated by a capacitance 
not being connected to the emitter of the phototransistor but 
to its base as shown in Fig. 1.1. At the beginning of the 
exposure the capacitor is not charged, i.e. the base-emitter- 
junction is not conductive. If the phototransistor is illuminated 
charge carriers are generated. A hole moves to the base 
terminal and positively charges the capacitor C, with refer- 
ence to ground potential. When the capacitor is charged so 
that the base-collector-junction becomes conductive, the 
phototransistor starts to amplify, i.e. the emitter current 
increases. The amplified photocurrent produces a voltage 
drop across the load resistor Ro and thus the following turn- 
off thyristor is triggered. 


The disadvantage of the circuit shown in Fig. 2.1 is that the 
signal slewing rate is not fast enough, because the capaci- 
tance of the integrating capacitor C, is increased by the gain 
of the phototransistor at that instant when the base-emitter- 
junction becomes conductive, i.e. when there is an ampli- 
fication effect. In order to improve the signal slewing rate the 
circuit shown in Fig. 2.2 is recommended. Here the capacitor 
C, is connected to the base and emitter. If the voltage across 
the load resistor R,4 increases, the level at the capacitors low 
end also rises with nearly the same amount as at the high 
end of C; connected to the base. Therefore, the capacitor 
C, usually requires no charge. The circuit according to 

Fig. 2.3 assures that at the beginning of each photoflash the 
capacitor C, always has the same charge impedance of the 
illumination which previously occurred. The resistors Ro and 
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R3 serve as voltage divider, at which a positive voltage of 

1 V reterred to the level of the phototransistor emitter is 
disposable before the photoflash is started. The diode D, is 
turned off. Its voltage difference effects that a current flows 
via the resistor R; into the base of the phototransistor. At its 
base-emitter-junctions a voltage drop, not being essentially 
increased by the external illumination is produced. At the 
beginning of the photoflash, a negative pulse is applied via 
terminal B to the resistor Ro. By the current flowing through 
Ro the diode D, becomes conductive and its level changes 
from +1 V to -0.7 V. This potential difference is fully 
transmitted via the integrating capacitor C, to the base of 
the phototransistor, which is therefore reversely biased by 
this voltage. Thereafter, this bias is compensated by the 
photocurrent. The negative voltage pulse required at the 
beginning of the photoflash can be derived from the same 
voltage source, which generates the collector-emitter-voltage 
at the beginning of the photoflashing. The voltage at ter- 
minal A is taken from a divider being in parallel to the 
photoflash capacitor, i.e. it is also available before the 
photoflashing occurs. 


Fig. 2.3 
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The advantageous features of the circuit according to Fig. 2.3 
compared to the one of a conventionally computerized 
photoflash unit are as follows: 


a. Exposure time failures are nearly not detectable - 
presuming an objective lux meter (<5%). 

b. The phototransistors must not be selected according to 
their photosensitivity since their base-collector-junction is 
utilized and there is no difference in sensitivity amongst 
the phototransistors. , 

c. No neutral absorber is required, since the internal base- 
collector-diode of the phototransistor operates linearly. 
Therefore, the photodetector is able to receive more light, 
i.e, signals with a higher amplitude are produced and the 
operation is trouble-free. The gate current of the thyristor 
does not influence the exposure time control. The total 
temperature coefficient is low (about 0.3% K-1). If 
necessary the TC can be additionally decreased by 
applying at terminal B a pulse with a higher amplitude. 
The charging of the integrating capacitor is extremely low 
when the supply voltage is suddenly applied to the 
phototransistor. 
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1. Suppression of DC Component in 
Photocurrent of Phototransistors 


In many applications, phototransistors are intended to trans- 
mit only intensity-modulated light signals. Non-modulated 
light intensity interferes; the dc component caused by it 
must be suppressed. 


Two circuits are described here in which the dc component 
remains ineffective. In the first circuit the direct current is 
kept constant through an automatic control system, in the 
second an active, frequency-dependent external resistance 
is used which is much smaller at low frequencies than at 
high ones. 


Phototransistors are particularly suitable as light detectors 
for many applications since they are economical and, due 
to their amplification, offer a larger output signal than photo- 
diodes. Thus they are less sensitive to external interferences. 


In optoelectronics, a number of applications are used in 
which an intensity-modulated signal is superimposed upon a 
non-modulated one, eg. in optical flame control, in light 
barriers involving moving objects, and in computerized 
flashlight equipment as well as slave flashlight equipment in 
which the primary illumination can cause interference. In 
many instances the suppression of the dc component is 
required because of the danger of overdriving through 
unmodulated light intensity. 


Using phototransistors, the dc component of the photocur- 
rent cannot be suppressed by a coupling capacitor. 


Circuit for Phototransistors with Base Terminal 


In Fig. 1.1 phototransistor 7; and transistor 7> form an 
automatic control system which regulates the voltage drop 
at resistor R,, maintaining it at a constant value, indepen- 
dent of the unmodulated light intensity at phototransistor 7. 
When the light intensity rises, a larger photocurrent /, flows 
through 7,, and the voltage drop at resistor Ry becomes 
greater. As a result, a larger current flows to the base of To. 
The rising collector current To keeps reducing the primary 
photocurrent of 7» until the voltage drop at resistor R, 
reaches its original value. 
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Due to the by-passing of the base-emitter junction of T> by 
capacitor C,, this control mechanism is ineffective during 
rapid changes. The cut-off frequency above, which the con- 
trol becomes ineffective, is determined by capacitor C, and 
resistor Ro. 


Resistor R; determines the quiescent current. Ro should be 
as large as possible to permit small values for C,. However, 
when resistance of Ro becomes too large, the drive of [> is 
too weak. As a result the maximum light intensity at which the 
control still works is reduced. The maximum light intensity is 
also limited by the power supply voltage, because the voltage 
drop at R; must not exceed a fixed maximum value. 


For the dimensioning given in Fig. 1.1, the maximum light 
intensity can be 25,000 Ix; the voltage drop at R, must not 
exceed the value Va; = 4 V. The photosensitivity of photo- 
transistor BPY62 is 2 mA/1000 Ix. The dark current of the 
circuit is smaller than the dark current /ceo of the simple 
phototransistor, because part of the dark current is split as 
residual current from To. The lower cut-off frequency of the 
Circuit in the above dimensioning is fg, = 16 Hz, the upper 
frequency fgo =2.5 kHz. If an increase in the upper cut-off 
frequency fg, is required, resistance of Ry must become 
smaller. 


To exclude interference signals, the connection between the 
collector of T> and the base of phototransistor 7, must be 
held as short as possible. 
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Circuit for Phototransistors Without Base Connection 


The circuit shown in Fig. 1.2 is intended for phototransistors 
without base connection. At low frequencies the base 
voltage of transistor T> remains constant, and is determined 
by the voltage divider of resistors R; and Ro. The collector 
resistance of phototransistor T, is determined by the relative- 
ly low diffusion resistance of the base-emitter junction of 
transistor To. A large collector current can flow without 
resulting in a substantial decrease of the collector voltage of 
phototransistor T,. For the diffusion resistance it applies that 


kK xT 
ex/' 





Ro 


k standing for Boltzmann constant (1.38 x 10-23 WskK-1); 
T for absolute temperature of phototransistor 7;, in Kelvin; 
e for elementary charge (1.6 x 10-19 As); and / for emitter 
current of transistor To in Ampere. 


At high frequencies the base-emitter junction is short- 
circuited by capacitor C,. As a result the considerably larger 
differential resistance of the emitter-collector junction of tran- 
sistors T, functions as external resistance. Parallel to it there 
is the series circuit consisting of capacitor C, and the 
resistors R; and Ro, parallel-connected through the power 
supply. In the circuit presented in Fig. 1.2, the maximum 
light intensity for the given dimensions can amount to 
20,000 Ix. 


Fig. 1.2 








The sensitivity of phototransistor BPX81, used in the experi- 
mental circuit, is 2.5 mA/1000 Ix. The lower cut-off frequency 
iS fy, = 80 Hz, the upper frequency is fg, = 40 kHz. The ac 
voltage at point A can be raised by increasing the 
resistance of Ry and Ao. For a maximum light intensity of 
20,000 Ix, resistances of up to 10 kQ are permissible. 


List of Capacitors Used in the Circuit 1.1 


1 pe Ceramic Capacitor 0.1 wF/63 V 


List of Capacitors Used in the Circuit 1.2 


1 pe Electrolytic Capacitor 22 pF/40 V 
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2. Power Supply Using the Photovoltaic Cell 
BPY64P for Low-Consumption-Devices 


In the following, a circuit using the photovoltaic cell BPY64P 
and a blocking oscillator is described. It is utilized for sup- 
plying energy to small electronic devices of low power con- 
sumption, eg., transmitter of infrared remote control 
systems. Generally a buffer accumulator is connected in 
parallel to this circuit and thus an operation without any 
batteries or other power supplies is realized. 


On sunny days, transmitted energy of approx. 1 mWh can 
be generated by a Silicon-diode area of 2 cm? (corresp. to 
‘6 x BPY64P) even in standard-size living rooms. But on 
cloudy or winter days, a maximum value of only 0.2 mWh 
can be expected. 


Assuming a current of 10 mA for the short operation period 
of an IR remote control transmitter, a power of 60 mW at a 
battery voltage of 6 V is necessary. As the sum of all opera- 
tions for remote control of a TV set does not exceed one 
minute per day, an electric energy of 1 mWh per day is 
required. 


Under ideal conditions (i.e. power matching Rj = Ro, 
meeting exactly the color temperature for the sensitivity 
maximum) the photovoltaic cell BPY64P supplies approx. 
60 pW at 1000 Ix and at a color temperature of 2856 K. In 
practice, however, an average power generation between 15 
and 16 wW can be obtained at diffused daylight and cloudy 
sky (E = 1000 Ix). 


Six photovoltaic cells, type BPY64P, connected in series as 
shown in Fig. 2.1 guarantee a safe starting of the blocking 
oscillator even at a low illuminance of 100 Ix (daylight). The 
oscillator operates at 10 kHz. Its frequency strongly 
depends on the illuminance and the load. The basic current 
is adjusted by resistor R;. A value of 82 kQ can be con- 
sidered as a good compromise especially at a low illu- 
minance. The resistance of R; should be lower for higher 
illuminance values. 


The circuit offers an efficiency of approx. 60 to 65%. 


Five NiCd-cells (20 DK, Varta, ordering number 3910020001) 
can be suitably utilized as buffer accumulators. They supply 
an open-circuit voltage of approx. 6.2 V at a 100% charge. 
The capacity is 20 mAh. 


Fig. 2.1 
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Fig. 2.2 shows the accumulator current as a function of illu- 
minance at an open-circuit voltage of 5.8 V and at a charge 
without load. The two curves show the dependence on 
incandescent lighting (60 W-bulb, matt, with white reflector) 
and on daylight (diffuse, near the window). 


Fig. 2.2 
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Fig. 2.3 shows the time necessary per day as a function of 
the illuminance. As reference an energy of 1000 pWh is 
assumed. This is required by the accumulator if the remote 
control transmitter is operated 60 times per day for a period 
of 1s. 
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Fig. 2.3 
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Coil Data 


15 turns 0.07 enamelled copper wire 


Ny: 340 turns 0.07 enamelled copper wire 
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1. Detectors (Radiation-sensitive components) 


Charge Carrier Generation in a Photodiode 


Fig. 1.1 shows the basic design of a planar silicon photo- 
diode with an abrupt pn transition. Due to the differing 
carrier concentrations, a field region free of mobile carriers, 


Fig. 1.1 
Planar silicon photodiode (schematic) 
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the space charge region, builds up between the p+ and n 
region, which only reaches into the n region if there is an 
abrupt p+ n transition. The following applies to the width of 
the space charge region: 


V V 
wry 
Np 


In this case, Vp is the diffusion voltage, V is the external 
voltage and np is the donor concentration on the n side. For 


(1) 


ae ; 
the junction capacitance Cj ~ Wy with w from equation (1) the 


g is obtained: 
Np 
“ie | VotVe 


If photons with an energy hv> Eg penetrate into the diode, 
electron hole pairs are generated on both sides of the pn 
junction. The energy difference (hv-Eg) is dissipated to the 
grid on the form of heat. The electrical field in the space 
charge region repels the majority carriers and attracts the 
minority carriers on the other respective side (thus, holes 
from the n side to the p side and, vice versa, electrons from 
the p side to the n side). In this way, the charge carrier pairs 
are separated and a photocurrent flows through an external 
circuit, also without an additional voltage (photovoltaic 
effect). Carriers occurring in the space charge region are 
immediately sucked off due to the field prevailing in this 
layer. The carriers from the other regions must first of all 
diffuse into the space charge region in order to be 





(2) 
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separated. If they recombine beforehand, they are lost with 
respect to the photocurrent. Thus, the photocurrent /, con- 
sists of a drift current /grif, of the space charge region and of 
a diffusion current /p from the remaining regions. 


Should the p+ region be far thinner than the penetration 


{ 
depth On, (a, = absorption coefficient) of the radiation, the 


photocurrent from the p+ region can be neglected and the 
following relationship can be derived for the photocurrent /p. 


e7taw 
T+a,L | 
Lo is the diffusion length of the holes in the n region, q is 
the elementary charge and po the radiant flux. The absorp- 
tion coefficient a, is the only variable in the equation which 
depends on the wavelength. It predominantly determines 
the spectral characteristic of the diode’s photosensitivity. In 
accordance with equation (1), the space charge region 
width w depends on the voltage and the doping which, in 
addition to the crystal quality, also influences Lp. High sensi- 
tivity is achieved with high values for w and/or Lp. 





@) 1,=4 [1 


With respect to the electrical mode of operation, we differen- 
tiate between diode mode (with bias voltage) and cell mode 
(without bias voltage). In cell mode, the diode acts as a 
current generator which converts the radiant energy into 
electrical energy. If the photodiode is considered as a 
current source with the photocurrent /, and a diode of equal 
polarity is connected in parallel to the load resistance Ri ¢ 
(idealized equivalent circuit diagram), the relationship be- 
tween the current and voltage can be expressed as follows: 
v 


(4) I=1,[e7 7 -1]—-J,. 

In this case, /p is the photocurrent, /gar the saturation current, 
V the voltage between the p and n contact, V7 the voltage 
equivalent of the temperature and n is the diode factor. 

In the case of /, = 0, equation (4) is reduced to a normal 
diode equation and describes the dark characteristic 

(Ey = 0). When subjected to light, the characteristic is shifted 
downwards corresponding to the illuminance. The open- 
circuit voltage 


(5) V.=nvV,in [1 +7] 


I, 
belongs to / = 0 (Ri ¢ = 0%) and the short-circuit current 
I, = —Ip belongs to V = 0 (Rie = 0). 


There is a linear relationship, depending on the diode type, 
between the illuminance Ey, and the photocurrent /y, which 
covers several powers of ten (eight and more). However, due 


to /,~Ey, and /,>1/,, a logarithmic relationship prevails be- 
tween the open-circuit voltage V_ and the illuminance E£,. 
The forward current /- belonging to the open-circuit voltage 
V_ is equal to the impressed photocurrent. In diode mode, 
the photocurrent of one or the other diode type may slightly 
change together with the applied voltage. This is due to the 
voltage dependence of the space charge region. In the 
case of silicon photodiodes, the dark current [first term in 
equation (4)] once again only plays a role with extremely low 
illuminances (in the millilux range). 


Spectral Sensitivity 


Fig. 1.2 shows the graph of the spectral sensitivity of a 
silicon and a germanium photodiode. The positions of the 
emission maxima of the most important light emitting diodes 
and the sensitivity of the human eye are also shown. 


Fig. 1.2 
Relative sensitivity of a silicon and a germanium diode 
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The two photodiodes cover the wavelength band from 
approximately 300 to 1800 mm. In this case, the silicon diode 
is of greater significance; it covers the visible range and, 
with its maximum sensitivity in the near infrared area, is well 
matched to the GaAs infrared emitting diode, whose best- 
known field of application covers IR remote controls and 
light barriers. 


The sensitivity limit of semiconductor detectors in the long 
wave spectral wave band Ag is determined by the energy 
gap Eg. 

hc 1,24 
E, &, [eV] 


g 








4,[nm]= 


The run of the spectral sensitivity curve in the remaining 
wave band is determined by the absorption coefficient a 
and the recombination relationships in the interior and on 
the surface of the semiconductor (carrier loss). The drop in 
the curve towards shorter wavelengths is due to the higher 
absorption for shortwave radiation; for this reason, carrier 
pairs are only generated in the regions near the surface but, 
due to the high prevalent recombination rate, are mostly lost 
with respect to the photocurrent. 
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Photodiodes (PN and PIN diodes) 


Photodiodes can optimally be matched to the desired appli- 
cation by choosing the correct mode of operation and by 
means of a suitable internal structure. In addition to the 
schematic structure of each individual diode type, figure 13 
shows the doping behavior and the field pattern as well as 
the region in which the avalanche effect takes place at a 
sufficiently high voltage (ionization region). 


Fig. 1.3 
Doping behavior and field pattern of photodiodes 
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In the case of the PN photodiode, the radiation which, as a 
rule, enters the p+ region vertically, is absorbed in the 
mainly quasi-neutral p and n regions due to the narrow 
space charge region; thus, the photocurrent predominantly 
consists of the diffusion current. As the characters are 
diffused relatively slowly, PN diodes are frequently used in 
applications in which the stress is placed rather more on 


low dark currents than on high speed. (For complete 
diffusion of a 5 um thick p layer, an electron needs 3 ns, 
and a hole needs 15 ns for the same distance in the n 
region). Therefore, silicon PN diodes can be found in 
exposure meters which still operate perfectly under starlight: 
this presupposes dark currents of less than approximately 
10-11 A/mm. Solar cells also belong to the group of PN 
photodiodes. 


Contrary to the PN diode, in the case of PIN photodiodes 
most of the light is absorbed in the space charge region. 
These photodiodes are mostly used in applications requiring 
high speeds. In order to achieve a large space charge 
region, if possible, in accordance with equation (2), the 
semiconductor material must be intrinsic (intrinsic l) (mostly 
weak n or weak p doped) into which a p+ region is diffused 
on the one side and an n+ region is diffused on the other 
side. A P+ IN+ structure (“sandwich” structure) is obtained. 
In accordance with equation (3), the junction capacitance C; 
is low due to the large space charge region of the PIN 
diode. C; values are used between a few picofarad and a 
few tenths of a picofarad. The product from C; and A, (load 
resistance) is the time constant of the measurement circuit. 


In order to achieve PIN diodes which are as “fast” as possi- 
ble, the voltage is increased to such an extent that the 
carriers drift through the space charge region at saturation 
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speed Veat. In silicon and germanium, a saturation speed 
Veat from 5 x 106 to 1 x 107 cm/sec is achieved with fields 
of approximately 2 x 104 Vicm. Accordingly, a carrier 
requires approximately 50 ps to completely drift through a 5 
pm thick region. 


Photovoltaic Cells 


Voltaic cells are active dipole components which convert 
optical energy into electrical energy without requiring an 
external voltage source. 


The properties of a voltaic cell are essentially characterized 
by the open-circuit voltage and the short-circuit current. In 
the case of a short circuit (V = 0), the current /, is a linear 
function of the illuminance and thus also proportional to the 
area subjected to radiation. The open-circuit voltage Vg ini- 
tially increases logarithmically with the luminous intensity. 


This is independent of the size of the cell and amounts to 
approximately 0.5 V at 1000 Ix. In order to extract the maxi- 
mum amount of energy from a voltaic cell, the load resistance 
R, must lie in the order of magnitude of Rj = VVo/ls . The 
internal resistance R; of a voltaic cell should be as low as 
possible in order to prevent unnecessary loss. 


In order to measure the luminous intensity, the proportional 
relationship between the optical and electrical signals is 
important, and in practice, this applies up to a load 
resistance of RiVO/2 Ig. 


In principle, voltaic cells can also be operated in diode 
mode by applying a voltage in reverse direction. Obviously, 
this voltage must not exceed the maximum reverse voltage. 


Phototransistors 


In principle, a phototransistor corresponds to a photodiode 
(collector-base diode) with a series-connected transistor as 
amplifier. The phototransistor is the simplest integrated 
photoelectric component. Figure 1.4 shows one of the prac- 
tical designs of a bipolar phototransistor (cross-section and 


Fig. 1.4 
Bipolar phototransistor 
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view) with emitter (n+), base (p) and collector (n); the latter 
is mostly subdivided into a weakly doped n and a highly 
doped n+ region. As the diffusion length Lp of the holes in 
the n+ region is low due to the high amount of doping, only 
the p and n regions provide the maximum amount to the 
primary photocurrent /cg of the collector-base diode. This is 
due to the low photosensitivity (also in comparison with 
photodiodes) of epitaxial transistors in the long wave band. 
A large part of the long-wave radiation is absorbed in the 
n+ region as the n region is mostly extreme thin (10 to 

20 um) as a result of the requirement for extremely low con- 
ductor resistances. The view of the transistor shows a base 
with a large area in which the emitter and also the base 
connection are attached to the side; in this way, as uniform 
as possible a surface sensitivity is achieved. The gain of 
phototransistors normally lies between 100 and 1000. Gain 
deviations from the linearity and thus from the linear relation- 
ship between the illuminance and the photocurrent amount 
to (over approximately four powers of ten of the photocur- 
rent /,, from some 100 nA to some mA) less than 20% and 
mostly less than 10%. With regard to dynamic behavior, 
phototransistors are less favorable than photodiodes as, in 
addition to the collecting and charging processes in 
photodiodes, there is also a delay due to the amplification 
mechanism (Miller effect). In addition to the rise and fall 
times t, and &, the transistor also has the delay time ty. This 
is the time required until the photocurrent has reached 10% 
of its final value after activation of an optical square-wave 
pulse. For the rise and fall times of a phototransistor, the 
following relationship applies: 


1 2 
t= (-) +a(R-Cog-V)? 
7s 


In this case, fy is the transition frequency, R is the load 
resistance, Cog is the collector-base capacitance, G is the 
gain, a is a constant whose value lies between four and five. 
The rise and fall times of usual phototransistors range from 
1 to approximately 30 ws with 1 kOhm load resistance. 
Therefore, they are particularly suitable for utilization within a 
frequency range up to some 100 kHz, which suffices for 
important applications such as light barriers, punch tapes, 
and punch card readers. 


2. Emitters (Radiation emitting components) 


Principle of Operation and Materials 


Light emitting diodes operate in accordance with the princi- 
ple of injection luminescence. Through a pn junction 
operated in forward direction, n-type charge carriers are 
injected into the neutral n and p region where they partially 
recombine for emission, sending out a photon with the 
energy hv = hce/h<Eg (h = Planck's constant, v = frequency, 
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c = speed of light, A= wavelength, Eg = energy gap). This is 
shown in figure 2.1 in the energy diagram for a pn junction. 


Fig. 2.1 
The pn junction of a light emitting diode 


Electrons eVp 


Conduction band 
Intermediate level 


Valence band 








®©@O06 @ 
® po 


© without external voltage 

@® with externally applied voltage. 
Diode operated in forward 
direction (1 & direct recombina- 
tion. 2 & indirect recombination) 


The probability of radiant recombination essentially depends 
on the band structure type of the corresponding semicon- 
ductor material. In the case of direct semiconductors with 
GaAs as the most important representative, an electron can 
directly fall from the conduction band into a free state in the 


Fig. 2.2 


valence band (hole), in which case the released energy is 
given off as a photon (cp figure 2.2, left). In the case of the 
so-called indirect semiconductors with Si, Ge, and GaP as 
the most important representatives, however, this transition is 
linked with a pulse change of the electron. Recombination is 
then only possible with the participation of third partners, for 
example, phonons or impurities. These must ensure pulse 
compensation. The energy released during the transition is 
mainly dissipated as heat to the grid. In indirect semicon- 
ductors, this leads to the probability of radiant recombina- 
tion being less by orders of magnitude than in direct 
semiconductors. Nevertheless, effective radiant recombina- 
tion can be generated in some indirect semiconductors. 
This is achieved by doping with isoelectronic impurities. The 
two most efficient isoelectronic impurities in GaP are the 
nitrogen atom and the zinc-oxygen pair. Radiant recombina- 
tion is then achieved by way of the decay of an electron 
hole pair (exciton) bonded to the isoelectronic impurity (cp 
figure 2.2, right). 


A high degree of crystal perfection is a precondition for the 
creation of effectively radiant recombination as crystal 
defects act as centers for non-radiating recombination. For 
this reason, the active layers of light emitting diodes are 
produced epitaxially at temperatures far below the melting 
point of the semiconductor material. 


IV compound semiconductors and mixtures of these can 
be used as materials for light emitting diodes as their 
energy gaps cover wide spectrum and the band structure, 
contrary to the classical semiconductors Si and Ge, enable 
the creation of effective radiant recombination. Above all, 
the semiconductors GaAs, GaP, and the terniary mixtures 
Ga (As, P) and (Ga, Al) As have practical significance. 


Dependence of energy states on the wave number vector k in 
the case of direct (GaAs) and indirect (GaP) semiconductors. 
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Infrared Emitters (IR LEDs) 


IR emitters are based on GaAs which has an energy gap of 
approximately 1.43 eV, corresponding to emission of 
approximately 900 nm. Higher external quantum efficiencies 
can be achieved with these diodes than with light emitting 
diodes for the visible wave band. The left-hand side of figure 
2.3 shows the schematic of the diode body of a silicon- 
doped GaAs IRED. By means of liquid phase epitaxy (LPE), 
the active layer with a high crystal perfection can be grown 
onto a GaAs substrate. Due to the amphoteric characteristic 
of the silicon impurity, the pn junction forms automatically 
during the process of epitaxy. Due to the silicon doping, the 
emission lies at 950 nm and is thus so far underneath the 
band edge that the radiation created in the diode body is 
only absorbed to a slight extent. Part of the radiation leaves 
the diode body on a direct path through the near surface. 
However, radiation emitted in the direction of the substrate is 
also useful. For this purpose, the rear of the diode body is 
mirrored and serves as a reflection surface. 


GaAs-IREDs are fitted in plastic packages or in hermetically 
sealed glass-metal housings. 


An essential piece of information for the user is the radiation 
characteristic. If the light emitting diodes are used in an 
arrangement without optical lenses, for example, in a punch 
tape reading head, the radiation should have a small half 
angle. This is the case with LD260 to 269 and CQY77. 


In conjunction with optical lens systems, designs are prefer- 
red in which the radiation leaves the component through a 
flat window (CQY78, SFH402). 


Array designs are suitable for a wide range of applications 
as they can be rowed up in any configuration. 


Further developments in the field of silicon-doped liquid 
phase epitaxial IREDs is aimed at expanding the wave 
band. The amphoteric character of the silicon doping is 
retained in the terniary mixed crystal (GaAl) As in that the 
energy gap can be varied by means of the amount of Al. In 
this way, it is possible to produce emission wave bands 


Fig. 2.3 


between 850 and 900 nm and to tune the emitter diodes to 
the maximum detector sensitivity. With selectively sensitive 
detectors, it would be possible to create transmission 
systems with two (or more) optically separate channels. 


Electrical and Optical Characteristics of IR LEDs 


Figure 2.4 shows the emission spectrum of the most impor- 
tant LEDs and the relative spectral contact sensitivity VA. With 
respect to the emission spectrum of the IRED relative to the 
sensitivity curve of the silicon photodiode, see figure 1.2. 


The emission spectrum of the GaP diode ranges from the 
yellow to the green wave band. By dying the plastic seal, 
the emission band can be limited in such a way that the 
emitted light appears yellow (A, = 575 nm) or green 

(Xp = 560 nm) to the viewer. 


Fig. 2.4 
Emission spectra of the most important LEDs 
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Structure of the diode body of an IRED 


IR (950nm) IR 








Absorbing 





(900nm) IR 


(820-880 nm) 


LPE (Hetero) 
Epitaxy LPE LPE (Hetero) 
pn junction = LPE Diffusion Burrus type 
15ns 
Technion: Gans REP Diffused GaAs IRED 
Switching 1000 ns : 
time {typical} 5Ons Wie Oxide 
Semiconductor EEEEE Contact 


LPE = liquid phase epitaxy 


11-102 


In the case of GaAs diodes and the red GaAspgPo4 diode, 
the emitted radiation (or luminous intensity, respectively) of 
IREDs and LEDs changes in the normal operating range in 
a linear relationship with the forward current while, in the 
case of TSN diodes and GaP diodes, it rises slightly over- 
proportionally (figure 2.5). 


Fig. 2.5 
Light current - diode current characteristic 
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If the forward current is very high, the curve asymptotically 
approaches a threshold value. This is caused by a strong 
heating of the semiconductor system. The linearity range 
can be widened by switching from static to pulse operation. 
Non-linearity also turns up at small forward currents. It is 
caused by excess current not contributing to the radiation 
and cannot be influenced by the customer. Figure 2.6 shows 
the radiant power versus the forward current. 


Fig. 2.6 
Radiant power versus forward current 
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At constant current, the radiant intensity or luminous inten- 
sity, respectively, decreases with rising temperature. The 
temperature coefficient is -0.7% per degree for GaAs, 
-0.8% per degree for GaAsP and -0.3% per degree for 
GaP. This is negligible for many applications. If the temper- 
ature dependence proves disturbing, it can widely be 
eliminated by compensation circuits. 


The radiant power emitted by LEDs declines with increasing 
length of operation (“aging”). A ‘life’ of components was 
introduced to describe the degree of degradation. It is 
defined as the time after which the radiant power has fallen 
to half the value. In the case of IREDs, for example, the 
average life dependent on the operating current and 
ambient temperature is approximately 105 h (extrapolated 
from continuous tests). Refer to figure 2.7. 


Fig. 2.7 
Radiated power versus operating life 
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3. Measuring Technique 


Detectors (Radiation sensitive components) 


Radiation-sensitive semiconductor devices serve to convert 
radiation energy into an electrical one. Radiation energy can 
be offered to the component in manifold forms, depending 
on the source of radiation. For measuring purposes only 
such radiation sources can be taken into consideration 
which, in their spectral energy distribution, can easily be 
covered and are reproducible, i.e. thermic radiation sources 
like the tungsten filament lamp, which at least in the 
wavelength range here of interest comes very close to the 
black body and monochromatic light sources that means 
those emitting radiation of only one wavelength or at least of 
a very narrow wavelength range, above ail light emitting 


diodes and a combination of whatever emitters with narrow s g 
band filters. Especially for applications with infrared emitting 23 
diodes (IREDs), this measurement of the spectral photo- < 





sensitivity is increasingly gaining significance and is taking 
the place of integral measurement with standard light A. 
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Because of its high energy, the tungsten filament lamp is 
mainly used for measuring the radiation sensitivity when set 
to a ‘color temperature” of 2856 K, corresponding to stan- 
dard light A as per IEC306-1 part 1 and DIN5033 while light 
emitting diodes are primarily employed for cut-off frequency 
and switching time measurements as they can be modu- 
lated or pulsed up to high frequencies. At this instance, we 
want to draw your attention to the following. The definition 
‘color temperature” is limited in its use for the optoelectronic 
measuring technique, quasi only as auxiliary. But unfor- 
tunately the term has come to stay. In practice the lamps 
are not calibrated to color temperature but to “relative 
temperature in the visible range’, mostly to a green-red rela- 
tion. An extension to a red-green-infrared relation and thus 
an approach to the, for our measuring technique solely 
correct, “distribution temperature” in the wavelength range 
350 to 1200 nm, or even better 300 to 1800 nm, is worth 
aspiring after. This still meets with objections on the part of 
lamp manufacturers to extend their calibration equipment 
and the relatively small quantity of lamps required. 


The tungsten filament lamps used for measuring purposes 
have to be set to a relative spectral energy distribution that 
corresponds to that of the black body at a temperature of 
normally 2856 K at least in the wavelength range 350 to 
1200 nm, and have to be operated under very stable condi- 
tions. It is necessary to have the lamp operated with con- 
stant current, the deviation from the rated value must be 
kept less than +0.1%. This requirement seems to be very 
high, but one has to consider that a deviation of the lamp 
current by 0.1% brings about a change of the radiant inten- 
sity by 0.7% and, of the color temperature, by 2 K. Naturally, 
the lamp can also be operated with constant voltage but 
this is hard to realize in practice because of the inevitable 
and varying contact resistances in the lamp socket, there- 
fore an operation with constant current is to be preferred. 


A lamp voltage check at the same time permits a control of 
the lamp with regard to a change in its characteristics, for 
example, by evaporating of coiled filament material which 
would point to the fact that the lamp is no longer suitable for 
measuring purposes and has either to be replaced or cali- 
brated anew. This check is mainly recommended for the 
“standard lamps” which are standard for color temperature, 
radiant and/or luminous intensity. 


For general measuring purposes, serial measurements in 
particular, the standard lamps gauged by the PTB or the 
manufacturer are usually not used because of the calibra- 
tion costs. Therefore, the service lamps are set to the given 
ratings by a comparison with these standard famps. 


Photosensitivity 


For photosensitivity measurements (photocurrent or photo- 
voltage) the components to be measured are placed at the 
position predetermined for the specific irradiance and there 
they are held in such a way that the radiant sensitive surface 
of the semiconductor chip is vertical to the direction of light. 
Cylindric components such as in TO18, TOS or similar 
plastic packages are put up so that the package axis coin- 
cide with the direction of radiation. This is of prime impor- 
tance for components with a highly focusing lens. A holder 
with a sliding socket for the terminal wires proved useful 
(see figure 3.1). 


Fig. 3.1 
lp test set-up for photoelectric devices 
{ Spring loaded 


Holder . 


Diaphragm screen 
. 





Slideable 


Solid Angle 


The solid angle is a part of space. It is limited by all the 
beams which radiate conically from one point (radiation 
source) and which end on a closed curve in the space. If 
this closed curve lies on the unitary sphere (radius R = 1 m) 
and envelopes an area of 1 m2, and if all rays originate from 
the center point of the unitary sphere, the solid angle has 
one sterad (sr). 


Fig. 3.2 
Solid angle (1 sterad) 





Source with radiant intensity /,. 
or luminous intensity /, 


Short-circuit Current 


When measuring the short-circuit current /, of photovoltaic 
cells care has to be taken that the internal resistance of the 
measuring instrument used is small enough compared to 
the internal resistance of the photovoltaic cell. The same 
applies to measuring the open circuit, the internal resistance 
of the measuring instrument is large compared to the internal 
resistance of the photovoltaic cell. 













Fig. 3.3 
/ or V versus load resistance for photovoltaic cell BPY11 
pA mV 
T=t(R) Ey = 1001 
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Switching Times 


The switching times are measured oscillographically by a 
set-up as shown in the circuit diagram below (figure 3.4) by 
means of a pulsed infrared emitting GaAs diode as a mea- 
suring source and a double-beam oscillograph. The 
switching times of the GaAs must, of course, be small com- 
pared to the switching times of the component to be 
measured. 











Fig. 3.4 
“Measuring the switching times of detectors” 
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Switching time definitions 


If Input pulse 





Turn-on time ¢,,: 

The time in which the collector current I¢ rises to 
90% of its maximum value after activation of the 
drive current J. 

Rise time ¢,: 

The time in which the collector current J, rises from 
10% to 90% of its final value. 


Turn-off time tors: 

The time in which the collector current J, drops 
to 10% of its maximum value after deactivation of 
the drive current J,. 


Fall time ¢;: 
The time in which the collector current JZ, drops 
from 90% to 10% of its maximum value. 


Radiation in the Infrared Range 


The radiant intensity /, in the direction of the case axis 
should be measured by a wavelength independent detector 
(thermocouple element) but low sensitivity, inertia, and 
temperature sensitivity cause difficulties. For this reason, one 
usually measures with a correspondingly calibrated 
photovoltaic cell. In such case, the spectral sensitivity curve 
of the photovoltaic cell has to be considered and the 


measuring result corrected with regard to the deviations in 
the emitted wavelength of the radiator to be measured (for 
example IRED with different production technology). If the 
total radiation of the component shall be measured, the 
IRED has to be fitted in a parabolic like reflector to ensure 
that all radiation emitted by the component reaches the 
photovoltaic cell that forms the end of the parabola. 


Figure 3.6 shows the outline of such a measuring parabola. 
As for the rest, the same requirements apply as for radiant 
intensity measurements. 


Fig. 3.6 
Calibrated photodiode with amplifier (for example BPW33) 
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Large-area photovoltaic cell 


In cases where IRED emitting diodes are used in connec- 
tion with mirrors or lenses, for example in light barriers, it 
can prove useful to state the radiant power (radiation capa- 
city) 6, defined in a cone with the half angle y, or the curve 
#, = f(¢), respectively (see figure 3.7). 


Fig. 3.7 
Radiation cone and radiant flux ®, versus the half angle ¢ 
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Switching Times 


For measuring the switching times the same applies as to the 
radiant sensitive components except that now a photodiode 
serves as detector and its switching time must be small com- 
pared to that of the IRED or LED to be measured. 
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4. Terms and Definitions 


Radiation and Light Measurements 








Radiometric terms 


Term Sym- | Unit Relation 
bol 


Radiant ®,,P | W 
power 


Emitter 









Simplified definition 


Radiant power is the total 
power given in the form of 
radiation 


Radiant L- Radiant intensity is radiant 
intensity power per solid angle 

















Radiance Radiance is radiant power 


per area and solid angle 





Sensor 







Irradiance is incident 
radiant power per (Sensor) 
surface 


Irradiance 


Indices “e” (= energetic) and “v” (= visual) may be omitted unless danger of confusion 
DIN 1301, DIN 1304, DIN 5031, DIN 5496 
International Dictionary of Light Engineering, 3rd Ed. publ. by CIE and IEC 











Spectral radiometric terms Photometric terms 
No. Term Sym- Unit Term Sym- Unit 
bol bol 
1 Spectral Dy WwW Luminous Im Lumen 
ae radiant nm flux 
~~. | Power 
wi distribution 
’ 
Emitter 





Candela 


cd 
cm? 
Stilb 





2 Spectral Ta Ww Luminous 
et radiant srnm intensity 
<= df | intensity 
~ | distribution 
3 Spectral La W Luminance 
radiance cm? srnm 
distribution 


Sensor 


4 Spectral Ey Ww. Illuminance 
irradiance m? nm 
¥ distribution 
WwW Ag 
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dAy dA? 
Emitter Detector 


dA, =element of area of emitter 
dA, = element of area of detector 
€, =angle of radiation 


Photometric Basic Law 
dA; - Cos €; - dA, - COS & 





P@ = L Ai 


Inverse Square Law 

I 
E= Re COS 0, 
(r should be 10 times the max. 
spacing of emitter-detector to keep 
error below 1%). 
& = angle of irradiation 


R_ = spacing emitter-detector 
Qo =Sr 


‘0 


Radiation Characteristics 


Designation Symbol | Meas. quant. 







Definition 


Joule Quantity of radiation through a surface 
Wattsecond 


Quantity of radiation Q per second through a surface 








Quantity of radiation | Q 


Radiant power 



































J 
Ws 
Point source of - ...iS a Source viewed from such a great distance R that all rays seem to emanate from one point. 
radiation The max. linear expansion of the source must be substantially smaller than the distance R 
(example: sun for observer on earth). 
Solid angle Sterad sr _A Az Ag A___ the radiant power ®[W] of a point source is constant in 
Q= R,? > R? = Re? = "R?’ solid angle. (Prerequisite: homogenous, undamping 
medium.) 
Q = 1 is A = R? so that Qnemispnere = 2a = 2 1 SF; Qu spree = 2G = 47 Sr 
Radiant Ww d® 
intensity sr ... iS the solid angle density of the radiant power (<3) 
J of one source generally varies depending upon viewing direction. 
T only defined when R— 
Total radiant W 4.7 
power of a source Dot = | TdQ 
0 
lrradiance W ...iS the surface density of the radiant power (spherical surface) for a point source. 
me? 
d® d® I 
=——: = R? =o: I = ER? 
aa: 0A R'dQ E= Go R? Re? 
Radiance L Watt Ww ...iS the radiant intensity referred to the radiant surface viewed by the observer. 
Se 
m? sterad | m? sr 
Surface projection A, = A cos e, when ¢ is the angle by which the radiant surface 
' ; coe I I ) 
is rotated against the connecting line to viewer. L = A, a . 
Important optical quantity. 
1) In an undamped beam path L is maintained and cannot be increased by 
any optical measure. 
2) The human eye sees differences in radiance as differences in brightness. 
Sensitivity I Ampere A+ m? | Electrical quantity (current, voltage or resistance) in relation to irradiance 
of detector S= —E | “radiance w 





Application 
Notes 
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illuminance (units and conversion factors) 














1 Lux = Ix 10° 9.29 x 10° 


1 Millilux = mix = 107 9.29 x 10°5 
1 Phot = ph = 1 929 
1 Footcandle = fc’) 1.076 x 10° 1 
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Figure 5.1 Figure 5.2 





Conversion of illuminance E, into irradiance E, Conversion of illuminance E, into irradiance E, at 2856 K 
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Luminous density (units and conversion factors) 


Units 


1 Stilb = cd/cm? = sb 
1 cd/m? = Nit = nt 

1 cd/ft? 

1 cd/in? 


1 Apostilb = asb 

1 Lambert = Lor la 

1 mL or mia 

1 footlambert 

1 equivalent footcandie 

1 apparent footcandle ftL or ftla 


wou 





























104 929 6.45 3.14 3140 | 2920 
ee 1 9.29 x 107 | 6.45 x 10% 3.14x 10% | 0.314 | 0.292 
1.076 x 10° | 10.76 | 1 6.94 x 10° 3.38 x 10% | 3.38 3.14 
0.155 1550 | 144 1 0.487 487 452 
3.18 x 10°° | 0.318 | 2.96 x 10°?| 2.05 x 10% 10% 0.1 9.29 x 10° 
0.318 3183 | 296 2.05 104 1 108 929 
3.18 x 10% | 3.18 | 0.296 2.05 x 10° | 10 107° 1 0.929 
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Figure 5.4 Figure 5.5 
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SIEMENS 


Surface Mounting 
Appnote 38 


1. What is Surface 
Mounting? 


In conventional board assembly technology the com- 
ponent leads are inserted into holes through the PC 
board and connected to the solder pads by wave sol- 
dering on the reverse side (through-hole assembly). 

In hybrid circuits (thick and thin film circuits) “chips”, 

i.e. leadless components, are reflow soldered (see chap- 
ter 7.2) onto the ceramic or glass substrate in addition 
to the components already integrated on the substrate. 
Surface mounting evolved from these two techniques 
(fig. 1). 


In through-hole technology the components are placed 
on one PCB side (component side) and soldered on the 
other (solder side) (fig. 1, top), whereas in surface mount 
technology the components can be assembled on both 
sides of the board (fig. 1, bottom). The components are 
attached to the PCB by solder paste or non-conductive 
glue and then soldered. 


In the near future mixed assemblies, i.e. a combination 
of leaded and surface mounted components, will pre- 
vail, since not yet all component types are available as 
surface mount version. 


Automatic assembly machines are a must for an 
expedient production; there are systems for simultane- 
ous and for sequential assembly (see chapter 12). 


The following explanations point out what actually new 

in surface mounting is: 

@ Up to now the connection of materials with large 
differences in the thermal coefficient of expansion, 
such as plastic boards and ceramic components, by 
rigid soldering has been regarded as a serious 
problem. Practice has shown, however, that this is 
feasible owing to the elasticity of board and solder; of 
course, component size and thermal stress are sub- 
ject to certain restrictions (see chapter 4). 


Components for surface mounting have to withstand 
high thermal stress during the soldering procedure. 
Not all component types meet these requirements; 
therefore new components suitable for surface 
mounting are constantly developed (see chapter 4). 


e@ In some cases the components are non-conductively 
glued to the PCB before soldering. 


e@ As compared to through-hole technology there is a 
closer interrelation between the individual steps in 
design and production. 


@ Automatic assembly gains prior importance. 


Figure 1 
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2. What are SMDs? 


The abbreviation SMD* for Surface Mounted Device is 
the most common designation for this new component. 
SMDs are designed with soldering pads or short leads 
and are much smaller than comparable leaded compo- 
nents. In contrast to conventional components, the 
leads of which must be inserted into holes, SMDs are 
directly attached to the surface of the PCB and then 
soldered. In figure 2 and the section below the various 
SMD types are summarized. Surface mountable compo- 
nents include “chips’** with cubic dimensions, cylindri- 
cal SMDs, plastic packages with solder pins (SOT, SO, 
VSO package), chip carrier packages, miniature IC 
packages (Quad Flat Pack, Flat Pack), TAB components 
and special SMDs such as inductors, trimmers, quartz 
crystals, switches, plugs, relays etc. 


* Besides, the terms SMC (Surface Mounted Component), 
SMT (Surface Mount Technology), SMA (Surface Mount 
Assembly) are used. 

** The designation “chip” should only be used when confusion 
with semiconductor chip as used in semiconductor techno- 
logy can be excluded. 


SMD types: 
(see also chapter 13 “Siemens SMD Product Spectrum”) 


Cubic components (“chips”) 
Preference types 0805, 1206, 1210, 1812, 2220,... 


Cylindrical components 
MELF”, MINIMELF, MIKROMELF 
TUBULAR (e.g. tubular capacitors) 
SOD 80 (MELF-similar diodes) 


SOT 23, 143, 89, 192 
SO” 4...28 pins (SOIC) 
VSO®*) 40 pins 


CHIP CARRIER 
Plastic case (PLCC”) 
Ceramic case (LCCC*) 


ICs with gull-wing leads 
Flat Pack 
Quad Flat Pack 


MIKROPACK TAB® 


Special packages for: 

Inductors, SAWs”, trimmers, 

quartz crystals, switches, plugs, relays etc. 
1) 
2 


Metal Electrode Face Bonding 
Small Outline 

Very Small Outline 

Piastic Leaded Chip Carrier: 
Leadless Ceramic Chip Carrier 
Tape Automated Bonding 
Surface Acoustic Wave Filter 
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Figure 2. SMD types 
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Most of these components are suitable for dip solder- 
ing; chip carriers, TAB (MIKROPACK) and some special 
versions require other soldering methods. 


Resistors, ceramic capacitors and discrete semiconduc- 
tors represent at 80% the largest part of the SMD spec- 
trum. In the range of SMDs the cubic shape prevails 
over cylindrical versions, as the latter can only have two 
pins thus being exclusively suitable for resistors, capaci- 
tors and diodes. 


lf development of a special SMD package is not advis- 
able for electric or economic reasons, the DIP package 
can be converted into a surface mountable version by 
bending the leads (see chapter 13.2, optocouplers in 
DIP 6 SMD package). 
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Package Dimensions (mm) Standard 
0805 2.0 x 1.25 IEC 
1206 3.2 x 1.6 IEC 
1210 3.2x 2.5 IEC 
1812 45x 3.2 IEC 
2220 5.7 x 5.0 IEC 
MELF 5.9x 22 
MINIMELF 3.6x 1.4 
MIKROMELF 2.0 x 1.27 D 
SOD 80 3.5x 1.62 
SOT 23 3.0 x 1.3 DIN 23A3 JEDEC TO-236 
SOT 143 3.0 x 1.3 DIN 23A3 
SOT 89 45x 1.5 JEDEC TO-243 
SOT 192 4.5 x 4.0 
SO 4...28" spacing 1.27 JEDEC MO-046... 
VSO (SOT 158)?) spacing 0.76 
PLCC spacing 1.27 JEDEC MO-04... 
LCCC spacing 1.27 JEDEC MO-04... 
). SO6 3.9x4.0o0r 3.9x 6.2 (incl pins) 
SO 8 5.2x40or 52x 6.2 (incl. pins) 
SO 14 88x40or 88x 6.2 (incl. pins) 


SO 20L 12.8 x 7.6 or 12.8 x 10.7 (incl. pins) 
2) VSO 15.5 x 7.6 or 15.5 x 12.8 (incl. pins) 


An important factor for automatic assembly is the 
components’ adequate and uniform geometry. Some 
packages are already standardized (IEC) or are pro- 
posed for standardization (JEDEC Recommendation). 


For more than ten years Siemens has offered its cus- 
tomers SMDs and thus has gained considerable experi- 
ence in the field of SMD production through continual 
modernization and development. The spectrum of active 
and passive components available covers !Cs, transis- 
tors, diodes, ceramic multilayer capacitors, NTC ther- 
mistors, as well as SIFERRIT miniature ferrites, and the 
product menu is growing larger almost daily. 


3. Advantages of Surface 
Mounting 


The three major benefits of surface mounting 
@ rationalization 

® miniaturization 

@ reliability 

are discussed in the following. 


A consistent concept as regards components, board 
layout, assembly machines, processing and testing is 
essential for an efficient application of surface mount 
technology; in other words, the aim should be an opti- 
mized overall concept. The component price, for 
example, should not be seen isolated, but with regard to 
the total cost including placement, soldering and testing 
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which may already be considerably lower than with con- 
ventional board assembly technology. 


In the following the advantages of surface mounting are 
analyzed as to component, PC board, automatic 
assembly, reliability and rework. 


3.1 Components 


e@ SMDs are much smaller than leaded components, 
thus enabling smaller board size, higher packing den- 
sity, reduced storage space and finally smaller equip- 
ment to be obtained. 

e Light weight makes them ideal for mobile appliances. 


e@ No leads means high resistance to shock and vibra- 
tion. 

@ Cutting and bending of leads are eliminated. 

e Parasitic inductance and capacitance due to leads 
are substantially lowered making SMDs particularly 
suitable for RF applications. 

e@ Automatic assembly machines ensure accurate 
placement. 

@ MIKROPACKs, PLCCs and similar packages permit a 
considerably higher number of pins. 

e Closer capacitance tolerances can easily be obtained 
for capacitors with low capacitance values. 

e@ The growing demand for SMDs results in lower pro- 
duction costs, so that further cost reductions can be 
anticipated. The surface mount version of ceramic 
multilayer capacitors, for example, is even today 
cheaper than the leaded version. 


3.2 Printed Circuit Board 


e@ Surface mount technology makes PC boards smaller. 
When using SMDs on both sides of the board, size 
can be recuced by more than 50 per cent. On the 
other hand, maintaining the PCB size implies reduced 
packing density and thus higher yields and higer 
reliablity. 

@ In many cases the printed circuits can be shortened 
and reduced in number. Owing to the compact “lead- 
less” construction the electrical characteristics can 
easily be reproduced, thus cutting the cost for adjust- 
ing RF circuits. 

e@ Surface mount technology does not require a special 
PCB material; standard materials such as phenolic 
resin laminated paper and glass-fiber laminated 
epoxy material are quite suitable, but of course, 
special materials, e.g. for RF circuits, can be used, 
too. For normal packing density the printed circuit 
precision should meet current requirements. 

@ The elimination of through-holes entails a further cost 
reduction. This is quite an important factor, as the 
cost for the drilling of holes can amount up to 10% of 
the total PCB cost. 


@ Mixed assembly with leaded components is possible. 
The reason for using this assembly variation was 
explained in the beginning. 


3.3 Assembly 


The average cost per component for automatic assemb- 
ly can be considerably cut by surface mounting, 
because the smailer number of assembly machines" 
entails less capital investment, maintenance, servicing 
and factory space. 

@ A major advantage of surface mounting are the high 
component placement rates attained by automatic 
placers. Fast machines can place several hundred 
thousand components on the PCBs per hour. 


@ Automatic placement systems for SMDs feature high 
placement reliability. Failure rates of less than or 
equal to 20 ppm (parts per million) can be obtained 
by machines capable of identity checking and defec- 
tive recognition. This means that out of a million 
placed components only max. 20 are not at all or 
incorrectly assembled. 

@ In mixed assembly any ratio of SMDs and leaded 
components is possible, thus facilitating transition to 
the new technology. 

@ Some automatic placement systems can handle a 
wide range of different components. For details see 
chapter 12.3. 


3.4 Reliability 


The demands on quality and reliability of PCB assemb- 
lies increase steadily. It is a matter of fact, that in this 
respect SMDs have at least to meet the standard set by 
conventional through-hole technology. 


As surface mount technology is a relatively new deve- 
lopment, sufficient proven information on quality and 
reliability is not yet available. However, the following 
general statements can be made: 

@ The failure rate of SMDs does not exceed that of 
leaded components. Omission of leads means one 
point of contact less. Owing to their small size and 
light weight SMD assemblies feature a higher resis- 
tance to mechanical stress (vibration, shock) than the 
corresponding assemblies with leaded components. 


e A quality approval for SMDs used in hybrid circuits 
can be usually applied to surface mounting, as well. 

@ High requirements are placed on the soiderability of 
SMDs. The specifications for wetting, leaching and 
storage have to be observed (see chapter 7). 


@ !n many cases the soldering methods are the same 
as with other mounting methods. The known advan- 
tages and disadvantages apply to surface mount 
technology as well. One should bear in mind, how- 
ever, that the criteria for judging solder joints are dif- 
ferent for wave soldering and reflow soldering (see 
chapter 7.2). For example, the filling of through-holes 
with solder is only possible with the wave soldering 
method, with reflow soldering the amount of solder is 
too small. 


e If components have to be replaced because of incor- 
rect assembly, reliablity of the board - although cor- 
rectly assembled then — is diminished. Hence, auto- 
matic placement systems with their high degree of 
placement reliability enhance board reliability. 


3.5 Rework 


Elimination of component preparation, high placement 
reliability provided by automated systems, and careful 
planning of each step of the design and production 
process considerably reduce expensive rework of PCB 
assemblies with SMDs. 


At present three assembly machines are usually required for 
leaded components: 

insertion machine for radial-leaded components. 

insertion machine for axial-leaded components. 

insertion machine for DIPs. 
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Application 
Notes 








4. Restrictions and Special 
Features of Surface 
Mounting 


Maximum packing density - one of the primary goals in 
surface mount technology — requires the use of minia- 
ture components, i.e. certain IC packages (e.g. VSO or 
MIKROPACK). This involves problems, not necessarily 
resulting from surface mount technology as such, but 
from miniaturization in general. 


@ The use of high-pin-count ICs may require new PCB 
design (fine etching and super-fine etching) and an 
increased number of layers (multilayer) because the 
space between the IC pins is too narrow for printed 
circuits. | 

@ Due regard must be paid to heat dissipation. The high 
packing density may cause thermal problems. Special 
PCBs with good thermal conductivity can aid heat 
removal, if necessary. 

@ The use of ceramic components is restricted. Due to 
the different thermal expansion coefficient of ceramic 
and PCB material, ceramic SMDs with edges longer 
than 6 mm should not be used on phenolic resin 
laminated paper and epoxy glass fiber boards. 


@ Not all SMDs are suitable for dip or wave soldering. 
This has to be considered when designing the PC 
board. 

@ Some components are not yet available as SMD ver- 
sion. Not all SMDs available are standardized. 

@ High voltages naturally require certain minimum 
spacings. 

@ Visual inspection of solder joints becomes difficult if 
the leads are partially beneath the component body. 
Therefore, soldering methods should be optimized so 
that visual inspection will become unnecessary. 

@ Test methods have to be adjusted to SMD assemb- 
lies. Development of new adapters may be required. 

@ Repair of SMD assemblies may be more costly as 
compared with conventional PCB assemblies. 


5. Market Forecast for SMD 
Applications 


Figure 3 shows the increasing share of surface mount 
technology in the market. Internationally, the replace- 
ment of leaded components on PCB assemblies by 
SMDs is expected to reach 50% by 1990. 


Figure 3. Trends in mounting techniques 
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6. Fixing SMDs by Glue 


New in surface mounting is the gluing procedure 
required for fixing the components when the PC board 
is to be turned upside down for soldering. The glue has 
to meet numerous requirements. It must provide reliable 
fixing of the components (also of heavy ones) on all 
kinds of PC boards. Furthermore, it should feature uni- 
form viscosity to ensure easy handling; a pot life of at 
least several days is advisable. The glue should feature 
short curing time at low temperature. After curing the 
glue must not show chemical reactions in order not to 
impair board or components. On the one hand the 
adhesive is required to withstand high thermal stress, 
and on the other hand it must permit removal of SMDs 
from the assembled board in case of repair. For repairs 
the component body is heated, so that the adhesive 
becomes soft and allows the component to be removed 
without damaging the printed circuit below it. The glue 
has to be non-toxic, as odorless as possible, and free of 
solvents. Besides, it should feature good heat conduc- 
tivity. Development of new adhesives is under way. 
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The component outline should be such that the adhe- 
sive can easily be applied, i.e. the distance between 
component body and board must be closely tolerated 
(fig. 4). 


There are three methods of dispensing the glue 
~ by applicator 

— by pin transfer 

— by screen printing. 


Not all adhesives are equally suitable for all methods. 


The Siemens pick-and-place machine (see chapter 12.3) 
dispenses the giue by an applicator simultaneously with 
the placement process. 


Figure 4 Form of the glue dot and component outline 
Component and glue dot have to be shaped such 
that the component is reliably wetted while 
the contact area remains free of glue. 
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7. Soldering Techniques 


An appropriate soldering method is particularly impor- 
tant for obtaining good electrical contact and inhibiting 
short circuits. The choice of the soldering procedure 
depends on the PCB design (single or double-clad, 
multilayer etc.), the components supplied, and the pro- 
duction facilities. While many SMDs are suitable for all 
soldering methods, the soldering technique for ICs, for 
example, has to be chosen very carefully. Besides 
manual soldering, which should only be used for repair 
purposes, there are several automated soldering 
methods such as bath soldering (wave and dip solder- 
ing) and reflow soldering. 


With bath soldering the solder is applied during the sol- 
dering process itself, whereas with reflow soldering the 
solder is applied before. For this reason the precondi- 
tions for bath soldering, e.g. component orientation and 
configuration are quite different from those for reflow 
soldering. The reflow method is particularly advisible for 
soldering certain ICs (see chapter 9). 


7.1 Wave soldering 


Wave soldering is the most popular automated soldering 
process in the production of PCB assemblies. The sol- 
der bath temperature lies between 240 and 260°C and 
the dwell time is 1 to 3 seconds. Before soldering the 
flux is applied. 


High packing density on the PCB side to be wave sol- 
dered involves the problem of solder bridges and sha- 
dows (not completely wetted leads and pads). There- 
fore, PCB layout, i.e. component configuration, should 
match the soldering method used. 


Dual-wave soldering best meets requirements of sur- 
face mounting. The first turbulent wave sends up a jet 
of solder to ensure good wetting of all metalization 
areas, while the second more laminar wave removes the 
excess solder (solder accumulations and bridges). 


7.2 Reflow soldering 


In reflow soldering a specific amount of solder, e.g. in 
form of solder paste, is applied to the PC board. After 
attaching the SMDs the reflow process is performed by 
one of the following methods: 


@ vapor phase soldering 

@ hot gas soldering 

@ heat collet soldering 

@ infrared soldering. 

The latest reflow technique is vapor phase soldering, 
where the entire PC board is uniformly heated until a 
defined temperature is reached; there is no possibility 
of overheating. The defined temperature (e.g. 215°C) in 
a saturated vapor zone is obtained by heating an inert 
(neutral) fluid to the boiling point. A vapor lock above 
this primary vapor zone prevents the expensive primary 
medium from escaping (fig. 5). 


Figure 5 Principle of vapor phase soldering 
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When the assembled PC board is immersed in the vapor 
zone the vapor condenses at the cold parts and trans- 
fers its heat to the workpiece. Adequate heating control 
ensures continuous vapor supply. Summing up, it can 
be said that vapor phase soldering is a very gentle 
method that excludes overheating. At present it is the 
best reflow soldering method, if components with differ- 
ent thermal capacity are densely positioned or if 
adequate heating cannot be provided otherwise. 


Other methods are hot gas and infrared soldering in 
continuous-type furnace. As compared to vapor phase 
soldering these methods have the disadvantage of poor 
heat transfer and nonuniform heating effect on compo- 
nents with different thermal capacity. 


For heat collet or pulse soldering a collet or a soldering 
iron is used to transfer the heat to the component 
leads. It is important to force the leads into reliable con- 
tact with the solder pads before and during the solder- 
ing process. This method is preferably used for MIKRO- 
PACK and Flat Pack packages. 


7.3 Iron soldering 


Manual soldering with temperature-controlled miniature 
iron should only be used in exceptional cases (repair, 
etc.), because this method is not only uneconomic, but 
can also damage components or PC board. 


7.4 Fluxes, cleaning agents 
Wave soldering requires no other fluxes than those used 


for conventional techniques (e.g. collophony F-SW32 in 
accordance with DIN 8511). 


Figure 6 Variations of PCB assemblies 

















Most of the solder pastes required for reflow soldering, 
however, contain aggressive fluxes the residues of 
which must be removed by a cleaning process. 


7.5 Conductive adhesion 


Conductive adhesion is not a soldering process, but 
shall be described here for the sake of completeness. 

It is not very often used since most conventional PC 
boards with a surface of tin or solder tin are not suitable 
for gluing. If components or PC board permit gluing, 
silver-filled mixed epoxy resin adhesives can be recom- 
mended. These can be spread by an applicator, screen 
printing, or by pin transfer. The times required for curing 
are between 1 min and 12 h depending on the tempera- 
ture. The thermal stress imposed on the components is 
less than with soldering, but the adhesion process must 
be performed separately after soldering the other com- 
ponents. 


8. Assembly Variations 


Figure 6 shows the PCB assembly variations possible 
with SMDs: Assemblies exclusively with SMDs in the top 
row (fig. 6a and 6b), mixed assemblies, i.e. SMDs com- 
bined with leaded components in the middle (fig. 6c 
and 6d), and mixed assembly consisting of dip solder- 
able components (on solder side) and non-dip-solder- 
able components (on component side) in the last row 
(fig. 6e). The versions illustrated in figures 6b, d, e 
require double-ciad PC boards. 
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In mixed assemblies with SMDs and leaded compo- 
nents (fig. 6c and 7) the leaded components are usually 
placed first, then the board is turned over and the glue 
applied. Subsequently the SMDs are placed, the glue is 
cured and after a renewed turn over the board is wave 
soldered. 


Figure 7 Mixed assembly of SMDs and leaded 
components (variant 1) 
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The second variant shown in figure 8 differs from the 
first in so far as the glue is applied by screen printing at 
first; the following production steps are executed as 
illustrated in figure 8. This procedure has the advantage 
that the glue can be applied by screen printing, how- 
ever, it has to be taken into account that because of the 
already mounted SMDs vacant board space is required 
for the mounting tools of the insertion machines, which 
are needed for cutting and bending the leads of con- 
ventional components. 


Figure 8 Mixed assembly of SMDs and leaded components 
(variant 2) 
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The procedure for double-sided SMD mounting is as 
follows: 


@ Screen printing of solder paste 

e@ SMD placement 

e Reflow soldering 

@ Insertion of leaded components 

e@ PCB turn over 

@ Application of glue 

@ Placement of SMDs on the reverse side 

@ Curing of the glue 

e PCB turn over 

e@ Mounting of components requiring special handling 
e@ Fluxing, wave soldering 

Here both reflow and wave soldering are used. 


Assemblies including leaded components always 
require wave soldering. 
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Application 


The aim is a uniform mounting procedure with the 
exclusive use of SMDs. Figure 9 shows examples for 
totally surface mounted assemblies with reflow solder- 
ing (top) and wave soldering (bottom). 


soldering variants. 


Figure 9 PC board exclusively with SMDs, reflow soldered or wave soldered 





Figure 10 is a flow chart for the various assembly and 
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Figure 10 Possible assembly procedures for SMDs and 
leaded components 
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SIEMENS 


Solderability of the 
Small Outline Coupler 


Appnote 39 


by Karsten Uhde 
Jim Hopper 


OBJECTIVE 


Investigate the effect of various surface mount component 
assembly operations on the electrical and mechanical 
performance of the small outline coupler (SOC). 





SUMMARY 


The small outline coupler is an SOIC-8 package, modified in 
height to achieve adequate isolation between input and out- 
put. Because of the reduced package dimensions of the 
device and the rigorous soldering techniques that surface 
mount technology requires, the coupler was submitted for 
testing under wave solder, vapor phase, and IR reflow 
processes. 


The SOC performed well in all the assembly and soldering 
tests. All three soldering processes can be safely used 
with no trade-off in electrical performance (data sheet 
compliance) or package integrity (hermeticity). For wave 
soldering, correct orientation of the devices is recom- 
mended to minimize solder bridging. 
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DESCRIPTION 


A test lot of 240 SOC’s were processed through a state-of- 
the-art surface mount assembly line (see Table 3, Equip- 
ment). The couplers were mounted in lots of ten on 5” by 
5” test boards using the Dyna Pert MPS-118 pick and place 
machine. The assembled boards were prepared for solder- 
ing by curing and preheating. The soldering processes 
chosen were the three most common techniques; wave 
soldering, vapor phase, and IR reflow. The tests varied the 
durations, temperature profiles, and repetitions. After the first 
and last soldering steps, the boards passed through a 
cleaning operation (See 4, Cleaning Conditions). 


All 240 couplers were tested for compliance to the IL212 
specification after each soldering step. For each soldering 
technique, read and record data was taken on twenty 
devices (see Table 2, Worst Case Examples). To study the ef- 
fect of solder heat on package integrity and long term 
reliability, two lots of unmounted SOC’s were submerged in 
260°C solder and then subjected to pressure pot and 
85°C/85% RH tests. 


1. DUAL WAVE SOLDERING 


A. Process Description 
The Dyna Pert MPS-118 was used for the automatic 
epoxy dispensing and the pick-and-placement of the 
SOC. After curing the epoxy for 3 min. at 110-120°C 
the boards passed through the Electrovert Century 
3000 dual wave solder machine (Figure 1, Wave 
Soldering Procedure). 


This equipment has 2 waves, 2” and 4" wide respec- 
tively and 4” apart. The first wave is turbulent to 
avoid shadowing on high density boards and to reach 
all exposed contacts with liquid solder. The second 
wave is homogeneous and removes excess solder, 
i.e., solder bridges. 


After the first and the last pass through the solder 
equipment, the boards were cleaned to remove flux 
and other residue. 
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B. Process Conditions Figure 3. Typical Vapor Phase Profile 
NORMAL PROCESS 
4 boards, 40 units 
Preheating Temp/Time: 25°C - 120°C, linear/12 min. 230 
Solder Temp/Time: 256°C/4 seconds (submerged) 
Cleaning ; 
Number of passes: 2 


Result: 0/40 failures to L212 spec. (See Table 2, 
Group 17 for read/record data) 


115 
NORMAL PROCESS, Repetitive 


2 boards, 20 units 
Same as normal process except: 
Number of passes: 5 


Result: 0/20 failures to IL212 spec. 


Temperature (°C) 


1 2 

2. VAPOR PHASE SOLDERING Time (Minutes) : 
A. Process Description 

After the solder paste screening of the boards, the LONG FLOW PROCESS 

couplers were placed on the PC boards. To harden 2 boards, 20 units 

the solder paste, the boards were heated to 110°C to Same as normal process except: 

120°C for three minutes. This curing secures compo- Primary Zone Temp/Time: 215°C/46 seconds 

nent positioning during handling. Curing is followed Number of passes: 2 


by preheating, vapor phase soldering (HTC IL-18), and ; ; E 
cleaning after the first and last pass. (Figure 2). Restle /20- taildies to tie: I aie Spec 


LONG FLOW PROCESS, Repetitive 
2 boards, 20 units 


Same as Long Flow process except: 
Number of passes: 5 


B. Process Conditions 
NORMAL PROCESS 
8 boards, 80 units 
Preheating Temp/Time: 25°C - 120°C, linear/12 min. ; 
Primary Zone ompiTine 215°C/18 seconds (See Result: 0/20 failures to the IL-212 spec. 
Figure 3, Temperature Profile) 
Cleaning 
Number of passes: 2 


Result: 0/80 failures to the IL-212 spec. (See Table 2, 
Group 2 for read/record data) 


Figure 1. Wave Soldering Procedure 












































=n] 
Apply glue Place component Cure paste Preheat 
Clean board 
Figure 2. Vapor Phase Soldering Procedure if 
Screen print Place component Cure paste Preheat 
solder paste 
Vapor phase Clean board 
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3. IR REFLOW SOLDERING Figure 5. Typical IR Reflow Profile 


A. Process Description 
Preparation and assembly were similar to the vapor 


phase process. The boards were passed through the 240 
SPT 770 for the reflow process and then cleaned 
(Figure 4, IR Reflow Soldering Procedure) using the 200 
Cougar 1000, and Dyna Pert pick and place machine oO 
except for the omission of the epoxy attachment 2 
operation. £ 150 
i 

B. Process Conditions a 
NORMAL PROCESS E 90 
2 boards, 20 units fF 
Preheating Temp/Time: 100°C/30 seconds 
Reflow Temp/Time: 30 

Zone 1 150°C/1 minute 1 2 3 4 5 


Zone 2. 180°C/1.5 minutes 
Zone 3 235°C/1.5 minutes (includes cool down) 
(see Figure 5, Temperature Profile) 
Cleaning 
Number of passes: 2 


Result: 0/20 failures to the IL212 spec. (See Table 2, 
Group 3 for read/record data) 


Time (Minutes) 


4. CLEANING CONDITIONS 
Solvent: Freon TMS 


LONG FLOW PROCESS Solvent Temp: 40°C 
2 boards, 20 units i 
7 Cl Z ; 
Preheating Temp/Time: 100°C/1 minute prt 23 PSI top of PWB 
Reflow Temp/Time: 16 PSI bottom of PWB 
Zone 1 150°C/2 minutes : 
Zone 2 180°C/3 minutes 2. Emersion: 16 PSI top spray to create turbulence 
Zone 3 235°C/3 minutes (includes cool down) 3. Spray: 10 PSI top of PWB 
Number of passes: 2 8 PSI bottom of PWB 
Result: 0/20 failures to the IL212 spec. Dwell time: Approx. 1 minute in each Zone 


LONG FLOW PROCESS, Repetitive 
2 boards, 20 units 

Same as Long Flow process, except: 
Number of passes: 5 


Result: 0/20 failures to IL212 spec. 


Figure 4. IR Reflow Soldering Procedure 


= > D> 


Screen print Place component Cure paste Preheat Reflow solder 
solder paste 

















Clean board 
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11-123 


Table 1. Reliability Test (after Solder Heat) 
1A. Pressure Pot Test (121°C, 15 psig steam) 


Sample 260°C 48h 144h 240h | 288h | BViso Overall 
Size 3 x 10 sec. 





*failed lg (25 wa at Vz = 10 V) 
168h 504h 1Kh BViso Overall 


1B. Temperature/Humidity (85°C/85% RH) 


Sample 260°C 
Size 3 x 10 sec. 





0/38 0/38 0/38 0/38 0/38 0/38 


Note: Datasheet parameters were checked at each time point. BViso was only tested at the end of the test sequence. 


5. PACKAGE INTEGRITY TEST 6. CONCLUSIONS 


To simulate a worst case condition of heat exposure, the 
couplers were submerged in solder for 10 seconds, three 
times consecutively. Immediately thereafter, the parts 
were submitted to pressure pot test and high tempera- 
ture/humidity to verify the package integrity as well as 
isolation breakdown voltage (see Table 1, Reliability Tests 
after Solder Heat). These tests could not be done 
mounted on a board. FR4 PC board material is not 


The small outline coupler, a modified SOIC-8 package, 
was easy to handle during assembly and processing. No 
electrical failures occurred as a result of the soldering 
processes, Visual inspection of the solder joints showed 
consistent results. Solder bridges tended to form in the 
wave soldering process due to the narrow lead spacing. 
This is a recognized phenomena for this process, 
although the increased component height may be 


completely moisture resistant, therefore providing a 
leakage path. 


another factor contributing a shadowing effect. This 
possibile effect can be minimized by orienting the SOC 
with its length perpendicular to the solder wave (see 
No discoloring of the white outermold was observed. Figure 6). 

After 5 cycles of wave soldering the pc board started to 


Gaeolor and lies: Figure 6. Orientation of Components on PC Board 


The effect on CTR change was minimal. Before Wave Soldering 


The average change at 1 mA Ir was: 


Dual Wave Soldering + 1.5% 
Vapor Phase Soldering + 8% Ll [nel 
IR Reflow Soldering + 1.8% D> 
The visual inspection showed no cracks or damages and [| ie) 
the reliability test results were excellent. After a pre- 
conditioning of 3 times 10 seconds in 260°C solder, only 
1 out of 38 units failed 288h pressure pot (after 144h one Ip m 
failure) and 0 failures out of 38 after 1000h 85 °C/85% RH. PC board Solder wave 
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Table 2. Worst Case Examples of Read/Record Data 
Group 1: Dual wave soldering 


CTR (ie) at VOE= SV 


Ip =1mA lp =5 mA Ip = 10 mA 
PRE POST CHG | PRE POST CHG | PRE POST CHG | PRE POST CHG 
9085 6% | 170 168 1% 
8080 o | 160 180  +12% 
80 600 


80 85 + 6% 150 150 0 175 180 +3% 5 + 3% 
Average of 20 samples: PRE = 64, POST = 65, CHG = +1.5% 


Group 2: Vapor phase soldering 


PRE POST CHG | PRE POST CHG | PRE POST CHG | PRE POST CHG 

7080+ 14% | 150 160 +7% 

60 62 +3% | 136 124 -8% | 150 155 +3% 
0 650 


77 80 +4% 150 160 +6% 170 180 +6% 64 +2% 
Average of 20 samples: PRE = 63, POST = 64, CHG = +1% 
Group 3: IR reflow soldering 


le =1mA Ip =5 mA le = 10 mA 
PRE POST CHG | PRE POST CHG | PRE POST CHG | PRE POST CHG 
2 5+ 5% 
3 57 +8% | 120 116 3% 
60 


74 84 + 14% 150 160 +7% 170 180 +6% 550 5 + 2% 
Average of 20 samples: PRE = 60, POST = 61, CHG = +2% 



























: 








Table 3: List of Equipment Table 4: List of Materials 


Equipment Used [Procedure | Material = 
























Solder Paste Screen | Cougar, 1000 Mount Components | FR4 PC board, single side 


Pick-and-Place Dyna Pert, MPS-118 Attach Wave 
Soldered Locktite #360 epoxy 
Components to PWB 











Vapor Phase HTC, IL-18 
Electrovert, Century 3000 
Solvent Clean Detrex, PCBD - 18ER-A 


IR Reflow SPT, 770 
Wave Solder Alpha Flux RMA SM34-18 


Wave Solder Federated Fry Metals bar solder 
(63Sn/37Pb) 
Vapor Phase & Alpha Solder Paste RMA 390 DH3 
IR Reflow (62Sn/36PB) 
Vapor Phase Fluoroinert 5312 (mfg. by 3M) 
Freon TMS 
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